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Beer Bottles Instead of Bombs 


In the early days of Guadalcanal, Jap warships 
were sneaking in every night to bombard Hen- 
derson Field. We had only a handful of PT’s 
and a dozen scout seaplanes to hold them off. 
The scout planes couldn’t attack with bombs — 
so the boys worked out a scheme. 


Next night, our planes spotted the Nip ships and 
attacked with empty beer bottles — knowing that 
they would whistle down like bombs. This drew 
the Jap fire. Revealing gun flashes gave our PT 
boats a perfect target—and they tore in for the kill. 


LIKE THIS WILL WIN 
THE PEACE FOR YOU 


In precision finishing electric motor rotors, 
grinding proved exceedingly troublesome — 
wheels would quickly load with soft alumi- 
num. Production was only 70 an hour. 


Now — precision-turned two at a time on a 
Heald No. 49 Bore-Matic specially built for 
the job — rotors are held to 2.500"— 2.501” 
O. D. concentric with the shaft within .001" 
total indicator reading, and parallel to .004“ 
in 12". Production 200 an hour! 


THE HEALD MACHINE COMPANY 
WORCESTER 6, MASS. 


INTERNAL AND SURFACE GRINDING MACHINES 
BORE-MATIC PRECISION FINISHING MACHINES 
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DESIGN, CONSTRUCTION, 

OPERATION OF METAL- 

WORKING AND ALLIED 
EQUIPMENT 


MACHINERY 


The necessities of wartime 
production have lent im- 
petus to the adoption of 
many unique manufactur- 
ing processes and to wider 
application of processes 
that are not exactly new 


_but whose advantages were 


not fully realized in pre- 
war days. Many of these 
processes will be utilized to 
their fullest extent only with 
the return of peace, when 
economical manufacture 
will again become a para- 
mount consideration. Pro- 
cesses in this category will 
be treated in a comprehen- 
sive manner in a_ special 
section to be presented in 
April MACHINERY. Because 

their wide variety, the 
articles therein contained 
will be of much value to 
the entire metal-working 
field. 


Volume 51 
Number 7 


MARCH, 1945 


PRINCIPAL CONTENTS OF THIS NUMBER 
For Complete Classified Contents, See Page 246 


Dies Made from Cerrobend for Limited Production 
By Kenneth C. Cathcart 


Electronic Heating of Metals and Non-Metallic Materials 


By Holbrook L. Horton 


Modified Drill Design Increases Tool Life and Production Rate 
By Roy W. Parkinson 


Gases for Heat-Treating Purposes - - - - - - . - 


Forging Automobile Crankshafts on High-Speed Mechanical 


Meehanite Cutter Bodies and Tool Shanks - - - - . . 
The Machining of Magnesium Castings. - - - - . .- 


Tank Fabrication Costs Reduced by Automatic Arc-Welding 
Method. . .. By C. M. Taylor 


Advantages and Characteristics of Light-Metal Permanent-Mold 


Solving Compound-Angle Problems _ . By Holbrook L. Horton 


Selecting the Correct Speeds and Feeds for Cylindrical Grinding 
By S. S. Shoemaker 


Editorial Comment . . . . .. 


DEPARTMENTS 


Ingenious Mechanical Movements 
Design of Tools and Fixtures - . 
New Trade Literature - - 
Materiais of Industry - 
Questions and Answers - 
Shop Equipment News - 
News of Industry 


139 


147 


156 
162 


164 
167 
169 


172 


174 
177 


184 
188 


186 
189 
195 
198 
204 
206 
209 
232 


Product Index 432-450 
Advertisers Index 453-454 


TOTAL DISTRIBUTION 
20,625 


PusLIsHED MONTHLY By 


THE INDUSTRIAL PRESS 


148 Lafayette Street, New York 13, N. Y. 


SUBSCRIPTION RATES: 
Canada, one year, $4; 


per year for war tax); 


United States and 
two years, $7; 
three years, $8 (for Canada add 25 cents 
foreign countries, 


Ropert B. Lucwars........... President $7 a year. Single copies, 4o cents. Changes 
Epcar A. BEcKER. . Vice-pres. and Treasurer in address must be received by the fifteenth 
CN vin cdaeeeecaiecsad Edi of the month to be effective for the next 
FRANKLIN D. JONES............ wane issue. Send old as well as new address. 
CuHartes O. HERB....... Managing Editor Copyright 1945 by The Industrial Press. 
FREEMAN C. DusTON..... Associate Editor Entered as second-class mail matter, Sep- 


Horsrook L. Horton... .Associate Editor 
WatteR E. Rosinson Advertising Manager 
BrIGHTON, ENGLAND 
MacuiIn_ery, 17 Marine Parade 


N. Y,, 


Member of A.B.P. 


tember, 1894, at the Post Office, New York, 
under the Act of March 3, 1879. 
Printed in the United States of America. 
Member of A.B.C, 


- 
) 
/ 
AF 
a 
° 
q 
= 
| 
| - 
| 


The few operating parts of LANDIS Die 
Heads and their precise assembly make it 
possible to produce threads within extremely 
close tolerances on a high production basis. 


Send for Bulletins describing Landmatic Die Heads 


THREADING MACHINES 


COLLAPSIBLE TAPS + PIPE THREADING MACHINERY 
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Dies 

Made 
From 
Cerrobend for Limited 


By KENNETH C. CATHCART, Experimental coibsibenuel 
Lockheed Aircraft Corporation, Burbank, Calif. 


and far-flung plane repair depots have at that used in actual mass production. But since 
least one thing in common—a vital need design changes are so often necessary during 
for tools and dies that can be made with min- the construction and after completion of the first 
imum time and expense. The fabrication of experimental plane, it is impractical, because of 
many sheet-metal parts for prototype plane the time and cost involved, to build the first 


Fy a tern shops of aircraft factories models requires tooling similar or identical to 
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plane with standard tooling. Repair bases have 
the same problem of fabricating one or only a 
few parts under conditions of limited facilities 
and time. 

Cerrobend—an alloy containing 26.7 per cent 
lead, 13.3 per cent tin, 10 per.cent cadmium, and 
50 per cent bismuth—has proved the answer in 
the Lockheed experimental shop to many of the 
problems involved in making parts in small 
quantities. This alloy possesses physical prop- 


erties that make it a suitable material from 
which to produce hand-forming, hydraulic press, 
and drawing dies; backing blocks; punches and 
pressure plates; power-brake joggle dies; and 


Fig. 1. Pouring a Cerrobend Die in a 

Plaster Mold, the Molten Metal being 

Delivered through a Hose at a Tem- 
perature Not over 200 Degrees F. 


numerous other tools. Generally, these tools 
can be made from Cerrobend in less time than 
it would take to make the patterns for stand- 
ard tools. 

Since the melting temperature of this alloy is 
only 160 degrees F., which is 52 degrees cooler 
than boiling water, it can be safely and easily 
handled in the molten state. The ease is indi- 
cated by Fig. 1, which shows a workman filling 
a plaster mold with molten Cerrobend delivered 
through a hose. The safety aspect will be ap- 
parent from Fig. 2, which shows another work- 
man using a finger to break a stream of molten 
Cerrobend. 

A tank of suitable size, in which hot water 
can be maintained for keeping a working quan- 
tity of the molten alloy, is the main part of the 
necessary apparatus. The only other equipment 
required is a tank or trough of cold water for 
quenching the castings. Such a tank is seen in 
Fig. 4. Cooling by water greatly reduces the 
normal cooling time and improves the granular 
structure of the casting. This is a unique pro- 
cess, inasmuch as the presence of even a small 
amount of moisture around most molten metals 
may cause serious explosions. Cerrobend is 
always handled at a temperature below 200 de- 
grees F., which eliminates all possibilities of 
steam explosion. Since most of the tooling is of 
a temporary nature and the alloy is 100 per 
cent salvageable, only a small working stock is 
needed. In many cases, the tools are remelted 
into stock Cerrobend as soon as the aircraft 
parts for which they were made are completed. 


Fig. 2. Here an Opera- 
tor is Shown Breaking 
a Stream of Cerrobend 
with His Finger, which 
Indicates How Safely 
the Molten Alloy can be 
Handled 
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Fig. 3. Heavy Cerrobend Die-blocks can be aia 
with Ease by Means of Hoists Equipped with a 
“Crab-foot” or “Ice Tongs” 


While the tensile strength of Cerrobend is 


rated at about 6000 pounds per square inch and 


its Brinell hardness is 9.2, its elongation under 
extreme conditions has been as high as 200 per 
cent of the original length of the specimen. The 
flat surface of a block of Cerrobend can be ham- 
mered and is malleable, very much the same as 
lead, which it resembles in appearance. How- 
ever, if the edges of the block are given a sharp 
blow, pieces will crack off and fly like splintered 
glass. 

Another example of the unique characteristics 
of this alloy was shown in a test made on a solid 


cast bar having a cross-section 3 inches in diam- 
eter, which was slowly bent to an angle of 180 
degrees on a zero radius. Since the sides of the 
bar were not confined, flattening occurred at the 
bend, but there was no sign of metal fracture. 
Other tests were made, in which short segments 
of Cerrobend bars were twisted many full ro- 
tations without fracturing, but which broke 
readily when struck a hard blow. These tests 
showed that the material must be worked slowly 
in successive stages, and not bent or otherwise 
worked by quick movements. 

Cerrobend was originally manufactured for 


Fig. 4. A Tank or Trough of Cold Water for Quenching 

Cerrobend Castings Constitutes an Important Part of 

the Equipment when This Material is Employed for 
Making Limited-production Tools 
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DIES CAST FROM CERROBEND 


use in tube-bending processes. Tubes are filled 
with the molten metal and quenched in cold 
water to form a practically solid bar, which can 
be bent to any desired radius or contour. Be- 
cause the material expands slightly after cool- 
ing, it gives a tight fit within the tube, producing 
the solid bar effect. The expansion of from 0.003 
to 0.006 inch per inch, while not enough to dam- 
age good tubing, is sufficient to reveal defects, 
.such as cracks or faulty seams, which might 
otherwise go unnoticed until failure in service. 

Preformed and extruded aircraft parts, such 
as hat sections or channels, including sections 
with re-entrant angles which would be impos- 
sible to form on rolls, have been bent to the de- 
sired radii or contours by first casting the sec- 
tion in a bar of Cerrobend. The procedure 
followed is to suspend the part in a rectangular 
mold of suitable length, into which Cerrobend 
is then cast. The result after quenching is a 
Cerrobend bar with the part embedded in its 
center. When this bar has attained room tem- 


perature it can be bent on standard rolls or 
wrap-formed around a developed block. Devel- 
opment of the block is accomplished by reducing 
the desired radius or contour of the block an 
amount equal to the thickness of the Cerrobend 
which surrounds the part. 

When the forming operation has been com- 
pleted, the unit is simply immersed in hot water 
until the Cerrobend is melted off, leaving the 
part inthe desired form. This process prevents 
wrinkling or spreading of the embedded section 
in most cases, and also eliminates the necessity 
for much special forming equipment. 

While this method is being used successfully 
on most types of materials, difficulty has been 
encountered in forming light-gage work. An 
excess of springback and buckling is prevalent 
in flanges or other extremities of the part being 
bent. This is due to the fact that these flanges 
or extremities are on the compression side of 
the neutral axis in the Cerrobend bar, which 
creates a condition during the forming opera- 


Fibers 


\ Direction of Elastic 


Resultant 
Force Causing / 
Severe Spring -Back 
Due to Elastic Recovery 


ompression 


Direction of “Elastic 
Flecovery of Quter 
and Inner Fibers 


Neutral Axis f 
Moved Out of 
Plane of Metal B 


Recovery of Stretched 


Direction of Elastie 
Fecovery of 
Compressed fibers 


Meta/ 
Thickness 


Fig. 5. Diagrams Showing 
the Effect of a Bending 
Operation on Sheet Metal. 
Diagram A Indicates how 
Tension and Compression 
Occur on Opposite Sides 
of a Neutral Axis Run- 
ning through the Center 
of the Work. Diagram B 
Indicates that All Fibers 
are in Tension when the 
Neutral Axis is Outside 


Meta/ of the Work-piece 


Thickness 
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FOR LIMITED PRODUCTION 


Fig. 6. (Top) An Extrud- 
ed Shape to be Formed 
is Bolted to a Steel 
Rod or Bar on the Side 
of the Part that will 
be the Compression Side 
after Forming. (Below) 
The Rolled Cerrobend 
Casting in which the 
Extruded Shape and 
Steel Bar were Embed- 
ded, and the Rolled 
Shape after Removal. 
from Cerrobend 


tion that tends to compress some of the fibers 
while other fibers in the section are being 
stretched. Since compression of thin material 


. is almost impossible, wrinkling of the flanges or 


other portions of the section on the inside of the 
radius is a natural result, as indicated in Dia- 
gram A, Fig. 5. 

However, accurate parts of thin materials in 
their hardened condition can be produced by a 
slight change in the forming technique, which 
consists of shifting the neutral axis completely 
outside of the part being formed. This is ac- 
complished by bolting a steel rod or bar to the 
side of the part which will be on the inside or 


compression side of the contour. The bar and 
part should be equal in length, and the bolts 
should be placed at each end, as illustrated in 
Fig. 6, so that the portion of the part containing 
the bolt holes can be trimmed off after the form- 
ing operation. 

Now when this unit is cast in a bar of Cerro- 
bend and rolled or formed, stretching will occur 
in all portions of the part, since the steel bar 
will not compress, thus eliminating the previous 
condition of tension in the outer fibers and com- 
pression in the inner fibers. While elastic recov- 
ery does exist, all recovery in the part is par- 
allel to the curvature, as seen in Diagram B, 


Fig. 7. Punch and Die (Center) Cast from Cerrobend 
against the Work-piece Seen at Left, and (Right) a 
Part Produced in This Punch and Die 
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Fig. 8. Soft Wood Die Pattern against which Cerrobend 
can be Cast with Accurate Results and No Harmful 
Effects on the Pattern 


Fig. 5. Hence, there is only a negligible ten- 
dency for the part to spring back or for the 
contour to open up when the Cerrobend is re- 
moved. 

When tooling is required to duplicate a sheet- 
metal part, the part itself can be used as a pat- 
tern and a Cerrobend punch and die cast simulta- 
neously on each side. This method insures an 
accurate fit of a punch to its mating die. A form- 
ing punch and die of this type are illustrated in 


the middle of Fig. 7, together with a part from 
which the tools were cast (at the left) and a 
part produced with the punch and die (at the 
right). Forming dies made in this manner are 
now being used to take the place of many ex- 
pensive conventional type drop-hammer and 
hydraulic press dies. 

For duplicating parts already on planes, 
plaster casts are made of the parts and used as 
a pattern or mold. In some cases, the Cerrobend 


.? Fig. 9. Large Cerrobend Die which is Used in Combination 
with a Cerrobend Punch under a Drop-hammer for Pro- 
ducing Panels such as Seen at the Right 
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tings are made right on the airplane. Tools 
for a part that is not available can be quickly 
made from Cerrobend, since modeling clay, 
plaster-of-paris, sheet metal, or soft wood can 
be used for the pattern. Because of its low 
melting temperature, Cerrobend can be cast 
directly against any of these pattern materials 
with excellent results. In Fig. 8, for example, 
is shown a die pattern made from soft wood. 

The completion of both large and small dies 
can be hastened by using a sheet-metal box mold 


around the pattern and circulating cold water . 


around the mold. Since the surface of the pat- 
tern will be duplicated upon the die, only a neg- 
ligible amount of cleaning up of the die is neces- 
sary. Casting the punch within the die itself 
insures a true fit. Metal thickness allowance 
and insulation of the die from the heat of the 
molten punch are easily taken care of by coating 
the inside of the die with clay or casting plaster. 
For general use, a mixture of dry clay and clear 
lacquer, applied with an ordinary paint spray 
gun, has proved very satisfactory. 

Drawing dies with punches and pressure 
plates made of Cerrobend can also be produced 
by the method described. In using one of these 
die sets, the pressure plates are held to the die 
with C-clamps, so that as the punch is forced 
into the die by a press ram or other suitable 
means, the material is actually stretch-formed 
or deep-drawn around the punch in the same 
manner that parts are formed on double-acting 
hydraulic press or punch press dies. Jobs that 
would necessitate lengthy hand-forming opera- 
tions can be completed by this method in a com- 
paratively short time. 


Cerrobend punches and dies give remarkable 
results, even under the severe blows of drop- 
hammers or the heavy pressures of hydraulic 
presses. Wheel wells, odd-shaped air ducts, air 
scoops, hemispherical tank sections, and con- 
toured skin segments of steel, as well as of alu- 
minum, are a few of the types of parts that are 
successfully made by Cerrobend dies for drop- 
hammer and hydraulic press operations. Several 
such parts are illustrated in Fig. 10, while 
Fig. 9 shows a large drop-hammer die and part 
produced in this die. 

The size of dies that can be made from Cerro- 
bend is limited only by the facilities for pour- 
ing, cooling, and handling. The heading illus- 
tration, for example, shows a Cerrobend punch 
weighing approximately 12,000 pounds, and a 
die of the same material which weighs 10,000 
pounds. 

Many hydraulic press blocks are made entirely 
from this material, while others made of Mason- 
ite have Cerrobend inlays for beads, joggles, 
lightening holes, ete. Backing blocks for hand- 
forming operations on surfaces that are not both 
smooth and flat are made with Cerrobend in a 
fraction of the time required by previous meth- 
ods. Backing blocks to match compound con- 
tours or difficult angles or joggles which would 
require considerable time of the patternmaker 
if made in the conventional manner can be pro- 
duced in a few minutes by casting Cerrobend 
directly against the form block. Locating pins 
can be left in place on the block during casting 
to produce locating holes in the backing block. 

Unusually satisfactory results obtained with 
Cerrobend power-brake joggle dies have dis- 


Fig. 10. A Variety of Parts Produced on Drop-hammers, 
Hydraulic Presses, and Hand Forming Blocks, together 
with Two of the Forming Blocks 
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Fig. 11. Sheet-metal Patterns, such as Seen at the Left, 
can be Employed for the Casting of Joggle Punches and Dies 
of the Type Illustrated in the Center. At the Extreme 
Right is a Part Made with the Punch and Die Illustrated 


proved theories that the softness of this alloy 
makes it impractical as a forming tool material. 
When production is limited to from one to a few 
hundred parts, dies of this material can be em- 
ployed as an effective substitute for expensive 
machined dies. Pieces of hat sections, “J” sec- 
tions, channels, or any other preformed or ex- 
truded sections that are to be joggled can be 
used for making patterns for joggle dies. A 
joggle punch and die produced in this way are 
shown in the center of Fig. 11, the pattern being 
seen at the left. A finished part is shown at the 
right. Two pieces of any desired cross-section 
are simply tack-welded together, and offset in 
the place in which the joggle is desired an 
amount equal to the required joggle depth plus 
a suitable allowance for springback. 

When the size or shape of the section to be 
joggled does not make a natural parting plane 
for the upper and lower halves of the joggle die, 
fins or separator plates are tack-welded to the 
section to serve this purpose. The pattern is 
then centered and secured with C-clamps be- 
tween two structural steel channel die shells in 
such a manner that Cerrobend can be poured 


simultaneously on both sides. On releasing the 
clamps after cooling, the die halves will part 
and the pattern can be kept for future use. 

Cerrobend dies, although relatively soft, are 
capable of joggling many parts of aluminum 
alloy sheet metal in all of its hardness stages, 
extruded sections in full heat-treated conditions 
up to 1/4 inch thick, any many steel parts. 


Vv 
Gear Manufacturers Association 
Cancels Spring Meeting 


The American Gear Manufacturers Associa- 
tion, Empire Bldg., Pittsburgh 22, Pa., an- 
nounces that the president of the Association, 
Louis R. Botsai, has sent the following telegram 
to James F. Byrnes, Director of War Mobiliza- 
tion and Reconversion: “The Executive Com- 
mittee of the American Gear Manufacturers 
Association agrees with your recent request in 
connection with conventions, and has unani- 
mously voted to cancel the general meeting 
scheduled for May, 1945.” 


Fig. 12. A Variety of Sheet-metal Parts that have been ; 
Produced on Joggle Dies of the Type Illustrated in Fig. 11 
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Electronic Heating Metals 
and Non-Metallic Materials 


Fourth of a Series of Articles on the Fundamentals 
of Hectronics and the Ways in which Electronic 
Devices can be Applied in the Mechanical Field 


By HOLBROOK L. HORTON 


ments by short-wave diathermy, in which 

some part of the body is placed between 
two electrically charged plates or electrodes, 
knows from experience that a powerful and 
rapidly alternating electrostatic field has a 
strong and penetrating heating effect. The heat- 
ing effect produced by this electrostatic type of 
equipment is confined to dielectric materials— 
that is, substances which are ordinarily classed 
as electrical insulators. 

A somewhat similar heating effect can be pro- 
duced in metallic substances by means of equip- 
ment that generates a powerful and rapidly 
alternating electromagnetic field. Instead of 
being placed between two or more electrically 
charged plates, the pieces to be heated by elec- 


pe who has had therapeutic treat- 


Fig. 1. Several Sizes of Rings 
Made of Copper Tubing Em- 
ployed in Electronic Induc- 
tion Heating. Reading Left 
to Right, These Rings were 
Used for Flash-hardening an 
Area on a 1/2-inch Diameter 
Shaft; “Scanning” Surface of 
a 1 1/4-inch Diameter Shaft; 
Flash-hardening Teeth on a 
3-inch Gear; “Scanning” Sur- 
face of a Splined Shaft; and 
Hardening Two Bearing Sur- 
faces on a Rocker Arm 


tromagnetic induction are placed within or near 
a current-carrying coil, which usually consists 
of copper strap or tubing. 

Both electrostatic and electromagnetic induc- 
tion heating equipment are now important in- 
dustrial tools, used for the heat-treatment of 
steels, the brazing, soldering, and melting of 
metals, and the processing of non-metals. The 
use of this equipment has made possible consid- 
erable savings in time, with resulting increases 
in production rates and a more exact control of 
heating effects. The more exact control of the 
heating has resulted, in turn, in an improvement 
of properties. 

In accordance with present usage, equipment 
that produces heat by a rapidly alternating elec- 
tromagnetic field will be referred to as induction 
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heating equipment, and equipment that produces 
heat by a rapidly alternating electric field will 
be referred to as dielectric heating equipment. 

There is a significant difference between the 
heating effects produced by these two types of 
equipment. The first produces differential heat- 
ing, that is, the surface gf the object adjacent 
to the heating coil is rapidly raised to a high 
temperature (the depth of heat penetration 
varying with the frequency and intensity of the 
electromagnetic field and the duration of ex- 
posure). The second type of equipment heats the 
entire object uniformly—from its surface to the 
center of its interior. 

This difference in the heating effects has ad- 
vantages in each field of application. Before 
describing these in detail, however, it might be 
well to consider briefly the ways in which in- 
duction and dielectric heating are produced. 

If a piece of metal is placed in a rapidly 
changing electromagnetic field, electric currents 
are induced which flow around small closed 
paths of least resistance within the metal. In 
an alternating-current electric motor or a trans- 
former, for example, the currents induced in the 
steel core by the alternating electromagnetic 
field produced by the windings are called eddy 
currents, and the heat produced by the resistance 
of the metals to the flow of these eddy currents 
is unwanted heat and represents waste energy. 

In the case of the induction heater, much 


stronger electromagnetic fields at far greater 
frequencies are employed, and heat is deliber- 
ately produced and utilized. When the fre- 
quencies used are relatively high, as they are in 
electronic induction heaters, the lines of flux 
constituting the electromagnetic field tend to 
crowd toward the surface of the metal piece 
being heated which is adjacent to the heating 
coil, and it is there that the heating action takes 
place, leaving the central portion of the piece 
relatively cool. 

If a piece of dielectric material is placed be- 
tween two plates which are connected to a high- 
frequency electric circuit, it will be subjected to 
a rapidly changing electrostatic field. When the 
circuit is open, the electrons, which are part of 
the atoms constituting the dielectric material, 
move in their normal paths around their re- 
spective atomic centers. 

When the circuit is closed, however, first one 
plate becomes positively charged, attracting the 
electrons, which are negatively charged, and 
causing their orbits to “strain” in its direction. 
Then the other plate becomes positively charged 
and causes these orbits to “strain” in its direc- 
tion. Rapid and continued reversal of these 
electron orbit distortions produces displacement 
currents, causing heat to be generated through- 
out the material. This is dielectric heating. 

There are four types of equipment now being 
used to heat metals by electromagnetic induc- 


Fig. 2. Several Small Parts 
that Have Been Locally 
Hardened by Induction Heat- 
ing, as Follows: (Extreme Lejt) 
Outside Edge of Cam Bearing 
Surface; (Lower Left) Outside 
Surface of Piston-ring Casting; 
(Center) Teeth of Spur Gear; 
(Top) Entire Surface of Wing 
Hinge Bolt; (Lower Right) Two 
Bearing Surfaces of Gun Syn- 
chronizer Shaft; and (Right of 
Center) Two Annular Surfaces 
on the Inside of the Extensions 
of a Rocker Arm 
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Fig. 3. Induction Heating Operation on 
Rocker Arm Shown in Fig. 2. Hardened 
Area is Limited to Annular Surfaces 
Adjacent to Two Loops of Heating Coil 


tion. In the first type, a transformer is used to 
convert line voltage (220-440 volts) to 2 to 100 
volts. (In some cases no transformer is re- 
quired, the coil being energized directly from 
the line at 220, 440, or 880 volts.) No change 
in frequency is made, the line frequency of 60 
cycles being employed, but high currents rang- 
ing up to 1500 amperes are used. This type of 
equipment is being employed largely at present 
for the preheating of joints to be welded in large 
pipes, boilers, and tanks; the stress-relieving of 
welds; and the heating of steel ingots for rolling 
or forging. 

In the second type, a motor-generator set is 
used to convert 60-cycle power to frequencies of 
from 1000 to 12,000 cycles at capacities up to 
1000 K.W. (rated output). This type of equip- 


ment is being widely used for such jobs as the. 


surface-hardening of crankshafts, gears, and 
rocker-arm shafts; brazing of tool tips; harden- 
ing of engine and compressor parts; heating of 
pipe for spinning of bombs; heating of shell 
forgings for nosing and of steel slugs for form- 
ing into cartridge cases; and melting of ferrous 
and non-ferrous metals in large quantities. 
The third type utilizes a spark gap for pro- 
ducing a rapid reversal of the electromagnetic 
field at frequencies ranging up to 300,000 cycles 


Fig. 4. Surface-hardening oj This 
Steel Tube was Accomplished 
by Passing It through a Single- 
turn Induction Heater Coil at 
About an Inch and a Half a 
Second. The Narrow Ring of 
Incandescence Indicates the 
Speed with which the Heated 
Metal is Air-quenched after 
Leaving the Heating Coil 


with outputs up to 16 K.W. This type of equip- 
ment is being used for such jobs as the brazing 
of tungsten-carbide cutting tools; heat-treating 
of gears, rock bits, and precision gages; solder- 
ing of 5-gallon can bottoms; annealing of con- 
tinuous strip for stamping and forging; and 
melting of various metals and alloys. 

The fourth type has a vacuum-tube oscillator 
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Fig. 6. Finished Bearing Pins being Case- 

hardened by Passing through Induction Heat- 

ing Coil. Insert View Shows that Depth of 
Hardening is Held to 0.025 Inch 


Fig. 5. Arrangement for 
Continuous Heating and 
Hardening of the Slotted 
Tops of Set-screws. A Re- 
volving Turntable Carries 
Each Screw into the In- 
duction Heating Loop, and 
then Topples It into an 
Oil Quench Bath 


as its basis, and with it frequencies ranging 
from 100,000 up to 5,000,000 cycles (and in 
some cases 10,000,000 cycles) and capacities up 
to 400 K.W. are being employed. Each of these 
types of equipment offers advantages for par- 
ticular applications. In view of the nature of 
this series of articles, however, only the fourth 
type will be discussed here. 

The basic elements of a typical electronic in- 
duction heating unit are (1) a transformer 
which raises the voltage at which current is 
supplied by the power line to a sufficiently high 
level for efficient operation of the oscillator 
tubes; (2) a set of rectifier tubes which convert 
the 60-cycle power into direct current which is 
supplied to the oscillator circuit; and (3) the 
oscillator tubes (which are of the high-frequency 
type similar to those used in radio broadcast- 
ing), capacitors, and inductance coils, which pro- 
duce the high-frequency current to be delivered 
to the heater coil into or near which the work 
is placed. 

Except for the heater coil, the electronic in- 
duction heating equipment in sizes up to 30 K.W. 
is a single self-contained unit, which is readily 
installed and requires connection only to the 
power line, usually 220 or 440 volts, and if 
water-cooled oscillator tubes are used, to a water 
supply line. The heater coil is actually a sepa- 
rate unit which may be designed by the user of 
the equipment according to the size, shape, and 
material of the work-piece to be heated. 

The distribution of the high-frequency elec- 
tromagnetic field is governed by the heater coil 
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design. It may have any one of a number of 
shapes, such as a long cylinder consisting of 
many turns, a flat pancake of only one or two 
turns, or some special shape which adapts it to 
the contours of the surface to be heated. 

Fig. 1 shows several types of coils fabricated 
from copper tubing, which are adapted for 
water cooling. These particular coils are used 
for the surface-hardening of relatively small 
parts. In each case, the high frequency em- 
ployed permits a simple coil structure, and the 
use of water cooling enables high current den- 
sities to be employed. High current densities, 
combined with high-frequency energy, provide 
the means by which a simple coil can develop 
heating energy close to the surface of steel pieces 
at a sufficiently high rate to raise their surface 
temperature above the critical point in a frac- 
tion of a second. 

The coils shown from left to right in the illus- 
tration were used for the following purposes: 
Flash-heating an area on the surface of a shaft 
1/2 inch in diameter by approxi- 
mately 3/4 inch long; “scanning” 
the surface of a 1 1/4-inch diam- 


work-pieces are quickly and accurately hardened 
with induction heating equipment. The threaded 
sections of small tapped holes having a diameter 
of about 3/8 inch can be hardened down to the 
thread roots, to increase their shearing strength, 
without affecting the hardness or toughness of 
the rest of the piece. The depth of surface hard- 
ening obtained with induction heating is accu- 
rately controllable, and can be anywhere from 
a few thousandths inch up to 1/8 or even 1/4 
inch. Through heating for forging or swaging 
or through hardening can also be accomplished 
by employing mgdium-power densities and fre- 
quencies up to 450,000 cycles. Usually, however, 
depths of 1/8 inch and over can be more easily 
obtained with motor-generator equipment. 

In Fig. 2 are shown several small steel parts 
that have been surface-hardened with the aid of 
an induction heater. At the extreme left is an 
SAE 1045 steel cam, the bearing surface of 
which was heated only on the outside edge with 
a 20-K.W. machine in one second. It was hard- 


eter shaft at the rate of 5 feet per 
minute; flash-hardening the teeth 
on a gear of 3 inches outside diam- 
eter in 2/3 second; “scanning” the 
surface of a splined shaft approxi- 
mately 3/4 inch in diameter; sim- 
ultaneously surface-hardening two 
annular rings on the inside of the 
forked extension of a rocker arm. 

In induction heating operations 
on small parts or areas, the desired 
surface temperature is usually at- 
tained in anywhere from 1/10 sec- 
ond to 10 seconds. Because of the 
limited depth of heat penetration 
and the extremely short period of 
heat application, it is possible to 
surface-harden many normally dif- 
ficult pieces after they have been 
machined without any resulting 
distortion. 

Parts that are very small, gears 
with fine teeth, or small areas on 


Fig. 7. Electronic Induction Heating 
Arrangement for Reflowing Tin on 
an Electroplating Line. The Tin- 
plated Steel Strip is Shown Passing 
down through Numerous Heater Coils 
Held in a Vertical Structure 
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Fig. 9. A Relatively Simple Induction Heat- 
ing Arrangement Permits Rapid Soldering of 


Radio Condenser Shaft and Plates. A Single. 


Loop of Copper Tubing Serves to Heat Shajt 
along Entire Length 


Fig. 8. Oil-well Rock 
Bits being Hard-sur- 
faced with Tungsten Car- 
bide. Heater Coil Sur- 
rounds Bit, so that All 
Twenty Teeth are Hard- 
surfaced Simultaneously 


ened by quenching in water. The ring at the 
bottom is a high-carbon steel piston-ring cast- 
ing, the outside surface of which was heated by 
a 30-K.W. machine in 1.2 seconds. It also was 
hardened by quenching in water. 

Above the piston-ring is an SAE 1045 steel 
spur gear, the teeth of which were heated in 1.5 
seconds. It was hardened without warping by 
quenching in water. At the top of the illustra- 
tion is a wing hinge bolt of SAE 4340 steel 
which was heated by “scanning” in the coil of a 
40-K.W. machine at the rate of 1 inch per sec- 
ond. This piece was self-quenching. At the 
lower right is an SAE 3140 steel gun syn- 
chronizer shaft, in which two bearing surfaces 
were heated by a 35-K.W. machine in 0.8 second. 
It was quenched in water. 

The part above the gun synchronizer shaft is 
an SAE 4340 steel engine rocker arm, in which 
two annular surfaces on the inside of the flat- 
arm extensions were heated above the critical 
temperature with a 15-K.W. machine in 1.5 
seconds. This piece was air-hardened. 

Fig. 3 shows the two annular surfaces on the 
inside of the extensions of the rocker arm just 
mentioned being heated by an induction heater 
coil. Energy was delivered to this limited area 
at such a high rate and for such a short time 
that, after withdrawal of the piece, the heated 
surface became self-quenched without the use of 
any external cooling medium. The balance of 


| 
: 


= 


Fig. 10. Continuous Sol- 
dering of Radio Conden- 
ser Can Bases is Ac- 
complished by Carrying 
Them on a Conveyor Belt 
past Twe Induction 
Heating Elements 


the forked arm, including the outer portions ad- 
jacent to the heating coil, was not hardened or 
even tempered during the very short period oc- 
cupied by the heating and hardening cycle. The 
depth of the hardened annular rings was only 
0.020 inch. 

Induction heating also lends itself well to con- 
tinuous hardening. Thus, 1/2- to 1 1/4-inch rod 
stock of air-hardening steel, used for small 
shafts, pump rods, etc., has been successfully 
surface-hardened by drawing it through a heat- 
ing coil at the rate of 5 to 16 feet per minute, 
depending upon the diameter of the stock and 
the amount of power used. 

In Fig. 4 is shown a length of steel tubing be- 
ing casehardened by passing it through an in- 
duction coil at the rate of about 1 1/2 inches per 
second. The narrow width of the heated area 
directly inside the ring indicates the rapidity 
with which the tubing is air-quenched as it 
leaves the ring. 

Duralumin rivets of 1/16 and 1/8 inch diam- 
eters have been annealed at 300 degrees F. by 
merely dropping them through an induction 
heating coil, about 10 inches long, through which 
current at a frequency of 10,000,000 cycles per 
second was passed. Fig. 5 shows an arrange- 
ment whereby the slotted heads of set-screws, 
placed on a revolving turntable, are heated and 
then toppled into an oil quench bath. A process- 
ing rate of 2700 screws per hour was obtained. 


Fig. 11. A Compact, Self-contained Dielectric 

Heater for Preheating Preforms of Plastic 

Material before They are Molded. When Wire 

Mesh Lid is Lowered, the Work-piece is Held 
between Two Electrodes 
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Finished bearing pins, 2 1/2 inches long by 
1/2 inch in diameter, are shown being casehard- 
ened to a depth of 0.025 inch in Fig. 6. The 
pins are fed in a glass tube through an induction 
heating coil and into a water quench at the rate 
of 75 per minute. Employing a frequency of 
5,000,000 cycles per second, the surface of each 
piece is heated above its critical temperature in 
less than one second. A surface hardness of 60 
Rockwell C was developed, the metal being 
chromium-molybdenum steel, NE 9442. 

The pins were finish-ground before hardening 
and showed no scaling or warpage after the 
hardening process. The induction coil consisted 
of five turns of small copper tubing formed into 
a coil about 1 inch long and 3/4 inch in diam- 
eter. Pins as small as 1/8 inch in diameter and 
bearing surfaces up to 6 inches in diameter have 
been hardened by the electronic induction 
process. 

One of the most outstanding applications of 
induction heating to a continuous process is that 


* employed on electrolytic tin-plating lines, where 


steel strip is passed through electroplating tanks 
at speeds ranging up to 1000 feet a minute. 
After leaving the plating bath, the tin plate has 
a gray matte surface. The smooth polished sur- 
face common to the tin-plated steel used in tin 
cans, for example, is obtained by heating the 
surface of the steel so that it melts and flows 
slightly, and then quickly cooling it. 

Several methods were originally proposed for 
doing this. The first was to pass the tinned strip 
through a hot oil bath. The second was to pass 
the strip through a radiant tube or some other 
type of furnace. The third was to utilize the 
electrical resistivity of the strip itself to heat it 
conductively. Finally a method of passing the 
tinned strip through a high-frequency induction 
heating coil was developed. Approximately one- 
half of all tin strip is now being processed by 
this method. 

The heating process takes place in exactly the 
same way as in the smaller and more common 
types of induction heating applications previ- 
ously mentioned, but a much greater amount of 
electric power is required. Some idea of the 
power used may be gained by comparing the 
1200-K.W. oscillator used for heating a tin-plate 
strip, which moves at the rate of 1000 feet per 
minute, with that used in the largest commercial 
broadcasting station, which is only 50 K.W. 
Fig. 7 shows one of these tin-plating lines with 
the tinned strip passing down through a number 
of parallel induction heating coils, arranged one 
above the other and supported in a vertical 
structure. 
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The use of induction heating equipment has 
also greatly increased the efficiency of certain 
types of soldering and brazing operations. In 
using this method, the brazing material or solder 
is usually set in place at the joint, and the work 
is placed in or near the induction heating coil. 


_ The heat is generated in both the brazing or 


soldering material and in that part of the work- 
piece close to the joint. The resulting temper- 
ature can be closely controlled. 

One interesting example of this type of induc- 
tion heating application is the inside brazing of 
hollow steel propeller blades, which require a 
copper or copper alloy fillet inside the leading 
and trailing edges to relieve stresses during ro- 
tation. Formerly these fillets were brazed in 
place by means of torch heating. Now the beads 
of brazing material are laid in place along the 
inside edge, and the propeller is moved edge- 
wise through the output coil of an electronic 
heater. The beads of brazing material are rap- 
idly melted and fused with the steel to form an 
even, firm joint. 

Another application is that of oil-well bits 
which were formerly hard-surfaced with a layer 
of tungsten carbide by means of a torch. It was 
a somewhat lengthy operation, as each one of 
the twenty teeth had to be hard-surfaced sepa- 
rately. Now the entire bit can be hard-surfaced 
in a few seconds by a patented process in which 
the toothed cutter is placed in the field of an 
electronic induction heater, as shown in Fig. 8. 
The carbide particles are held in place by an 
adhesive coating until they merge with the steel 
base. The operation can be made semi-auto- 
matic, and unskilled operators can be used. 

A simple induction heating fixture for a flash- 
soldering application is shown in Fig. 9. Here 
the heat is distributed by two straight current- 
carrying conductors, which are positioned ap- 
proximately 1/8 inch away from and on each 
side of a center shaft carrying condenser rotor 
plates. The solder and flux mixture was painted 
on with a small brush and the “flash method” of 
flowing the solder with a short pulse of radio 
frequency energy was used. 

The soldering of bases on radio condenser 
cans was increased from 100 an hour to 2500 an 
hour by means of the electronic induction heating 
equipment shown in Fig. 10. The heat caused 
by the induced currents in the can melts instant- 
ly and uniformly the ring of solder placed in 
position at the juncture to be sealed. 

In another soldering application, a connector 
for a fighter plane has thirty wires soldered to 
it. When this operation is done by hand, one 
wire at a time, the job requires 15 minutes. Now 
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the plastic industry is shown in Fig. 11. 


all connections are soldered at one time in 15 
seconds by means of an electronic induction 
heater, and all joints are left clean and uniform. 

Many applications of electronic induction 
heating are still in the stages of development. 
It should be noted here that the heating of small 
rods of less than 1/4 inch diameter and thin 
sheet of less than 1/8 inch thickness, except 
when these are of ferro-magnetic material such 
as iron, steel, or nickel, is very difficult. Even 
such materials cannot be heated economically 
above the temperature at which they lose their 
ferro-magnetism (780 degrees C. for iron) un- 
less the finished product is especially valuable 
or cannot be heated by more conventional means. 


Applications of Dielectric Heating 


In dielectric heating, as mentioned, the work- 
piece or material to be heated is placed between 
two or more plates. The alternating electric 
field is set up by means of a high-frequency 
vacuum-tube oscillator similar to that used in 
induction heating. Because the heating effect 
takes place throughout the material or work- 
piece, instead of merely close to the surface, as 
in induction heating, this process is suitable for 
curing impregnated materials, gluing, bonding, 
and preheating plastics. Very high frequencies 
are used for this purpose, ranging from 1,000,000 
to 200,000,000 cycles per second. 

One of the first applications of dielectric heat- 
ing resulted from shortages in aluminum during 
the early stages of the war. It was found that 
laminated-wood structural parts and sections 
could be used as substitutes in many instances. 
It was further discovered that these laminated 
pieces could be bonded more satisfactorily and 
much more rapidly by high-frequency dielectric 
heating than by any other means. 

Another application was in the making of 
compressed and impregnated wood propellers 
for light training planes and engine-block test 
purposes. These propellers are made of maple 
sheets, 1/8 inch thick, which are impregnated 
with a plastic and then bonded together under 
high heat and pressure. By using high-frequency 
power to preheat the preform from which the 
blade is made, the length of the molding cycle 
was reduced to one-third of the time required 
before this practice was adopted. 

Another dielectric heater application is the 
use of a high-frequency spot gluer which is used 
to tack veneers and hold them in place while 
they are laid on a mandrel to form curved ply- 
wood assemblies. This device heats and par- 
tially sets the glue between the veneers at each 
point where it is applied, eliminating the need 
for the tacks or staples ordinarily used. 

An interesting dielectric heating unit used in 
This 
is a 2-K.W. electronic power generator with a 


built-in heating chamber, and is used for pre- 
heating plastic preforms. The preform is placed 
on the lower electrode in the heating chamber, 
the wire mesh lid is closed, and the upper elec- 
trode is automatically brought into contact with 
the work. At the end of the heating cycle, which 
may range from 2 seconds to 2 minutes, the pre- 
set timer automatically opens the lid and shuts 
off the power. The heated preform is then placed 
in a molding press and molded in the customary 
manner. Larger dielectric heating equipment 
units ranging up to 150 K.W. in capacity are 
also available for similar applications. 

Dielectric heating is particularly useful for 
heating materials of thick section, which may 
take several hours by surface heating due to 
their limited thermal conductivity or to their 
thick section. Here the factors, economic as well 
as engineering, favor the application of dielec- 
tric heating. 


A Safety Device Used in the Westinghouse 
East Pittsburgh Plant Protects the Oper- 
ator’s Fingers, since It is Impossible 


for Him to Start the Press unless He Uses 

Both Hands to Push Two Control Buttons 

Simultaneously. Such Guards as This Re- 

duced the Accident Rate in Six Months 30 

Per Cent, although There was a 21 Per 
Cent Increase in Employment 
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Modified Drill Design Increases 
Tool Life and Production Rate 


By ROY W. PARKINSON 
Assistant Chief Tool Designer 
Curtiss-Wright Corporation 
Columbus, Ohio 


OME time ago, considerable difficulty was 
encountered at the Curtiss-Wright Colum- 
bus plant in drilling large deep holes in 

landing-gear hydraulic cylinders for Curtiss 
“Helldiver” dive bombers. These holes were 
4 1/2 inches in diameter and 26 inches deep, 
and they were drilled in SAE 4340 steel for- 
gings having a tensile strength of about 100,000 
pounds per square inch (Brinell hardness about 
205). Using a conventional drill of this diam- 
eter and length to drill this type of forging 
proved very expensive. After a few regrinds, 
the original drill became useless for this par- 
ticular job, because it was too short. 

With a high-speed steel spade drill of usual 
design, the drilling time was 2 to 2 1/2 hours 
per hole, and after each hole was drilled, the 
drill had to be reground. Added to this, fre- 
quent breakage of the drills close to the dead 
center and also at the outer corners of the cut- 
ting edges was experienced. This breakage was 
apparently due to (1) excessive friction caused 
by the dead center on the drill; (2) too small 
a point angle; (3) limited width of spade insert; 
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and (4) heavy feeding pressure required to bring 
about satisfactory penetration of the forging. 

As shown in Fig. 1, this drilling operation was 
conducted in an inverted position, the drill being 
fed upward and the forging being supported 
over a guide bushing. One advantage of this 
arrangement is that gravity tends to keep the 
hole clear of chips. 

After some experimentation, a modified de- 
sign of spade drill, similar to that shown in 
Fig. 1, was found to provide increased produc- 
tion speed and longer life between grinds. With 
a high-speed steel spade drill of the modified 
design, only 47 minutes was required to drill the 
same size and depth of hole in the forgings, and 
seven holes were drilled, on an average, between 
each tool resharpening. A feed pressure of 350 
pounds was used, with the modified drill oper- 
ating at a speed of 44 R.P.M.—the same speed 
as was employed with the spade drills of con- 
ventional design. 

The modified design of spade drill shown in 
Fig. 2 is carbide tipped. With it the same deep- 
hole drilling job was finished in 36 minutes, and 
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Fig. 1. Inverted Deep-hole Drilling Operation on 

Hard Alloy Steel Forging. In This First Applica- 

tion of the Modified Drill Design, Drilling Time 

was Cut to One-third, Drill Breakage was Elimin- 

ated, and Number of Holes Drilled between Grinds 
was Increased Seven Times 


seven holes were drilled between grinds. A feed 
pressure of 275 pounds was used, with a speed 
of 76 R.P.M. The carbide-tipped spade has been 
set aside temporarily in favor of the high-speed 
steel spade because the drilling machine being 
used lacks sufficient speed for carbide tools. 
(The optimum speed for the carbide-tipped 
spade drill would be three to four times that for 
the high-speed steel spade drill.) The modified 
high-speed steel spade drill design has improved 
the quality and quantity of the work, and has 
enabled the production requirements to be met 
with ease. 


Features of the Parkinson Design 


The most obvious change in the design of the 
spade drill, as shown in Fig. 2, is the slot across 
the point of the drill. This slot eliminates the 
dead center or chisel point and permits the cut- 
ting edges to be extended practically to the true 
center of the drill. Cutting action thus takes 
place right to the center of the hole. Conse- 
quently, the amount of pressure required to 
cause the drill to penetrate the metal is reduced, 
and the rate of feed can be increased. 

The cutting edges of the modified drill are 
ground absolutely parallel, and lie in planes that 
are not more than 1/8 inch apart. It is im- 
portant to note that in grinding the cutting 
edges of this drill, the grinding wheel is not 
traversed in a direction parallel to each cutting 
edge. After lining up the cutting edges of the 
drill in a horizontal position, the drill is rotated 
about its own center to the proper position for 
resharpening. Each successive cut is taken par- 


Fig. 2. Modified Spade Drill 
with Inserted Carbide Cutting 
Edges. Most Noticeable Features 
of New Design are Slot through 
the Dead Center and Greatly In- 
creased Point Angle. Bevel on 


Outer Edge Helps to Center Drill 
and Strengthen the Outer Edge 
of the Lips 


allel to a true radius but at a distance away 
from the radius equal to one-half the thickness 
of the web. Thus, the web is not cut away as 
the drill is resharpened, and possible breakage 
due to weakening of the web is avoided. 

In modifying a drill of conventional design, 
the cutting edges of the lips are ground parallel 
to each other, 15 degrees back of their original 
position, so that it will be possible to grind the 
rake angle of 7 degrees over the entire cutting 
edge of lip and chamfer. This strengthens the 
outer edge of the lip and provides parallel cut- 
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ting edges that are equi-distant from the center 
of the drill. 

The Parkinson design has a primary clear- 
ance angle of 7 degrees, which strengthens the 
cutting edge for hard materials. A secondary 
clearance of 15 degrees provides for more rapid 
penetration. A rake angle of 7 degrees gives 
added strength to the cutting edge of the lip, 
as mentioned, and results in a short curled chip 
when hard materials are drilled. 


Another interesting modification in this de- 
sign is an increase in the point angle from the 
conventional 59 degrees to 80 degrees, or an 
included angle of 160 degrees, giving added 
strength to the center of the drill and reducing 
the length of the cutting edge. 

Because of the large included point angle, a 
chamfer on the outer circumferential edge of 
the drill is used to aid in centering it. This 
chamfer also eliminates any strain or wear at 


Fig. 3. (Above Left) End View of 
Modified Twist Drill Showing Cen- 
ter Slot, Primary and Secondary 
Clearances, and Bevel on Outer 
Edge. Fig. 4. (Above Center) Side 
View of Modified Twist Drill Show- 
ing Primary and Secondary Clear- 
ance Angles and Angle of Bevel. 
The Cutting Edges have been 
Ground 15 Degrees Back of Their 
Original Position, with a Rake 
Angle of 7 Degrees, to Produce a 
Continuous Cutting Edge on Lip 
and Chamfer, which Strengthens 
Outer Edge or Lip of Drill. Fig. 5. 
(Above Right) Side View of Mod- 
ified Twist Drill Showing Width of 
Center Slot, Greatly Increased Point 
Angle, and Bevel around Outer 
Edge which Helps to Center Drill 


Fig. 6. (Left) Radial Drilling Oper- 
ation on Alloy Steel Part having 
Hardness of About 310 Brinell. 
Using the Modified Drill Design, the 
Production Rate and Number of 
Pieces Obtained between Grinds 
were Increased over that Obtained 
with Drills of Conventional Design 
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Fig. 7. (Right) Grinding the 
Slot across the Dead Center 
of a Twist Drill on a Cincin- 
nati Monoset Tool Grinder. 
This Type of Grinding Ma- 
chine Greatly Facilitated the 
Modification of Drills of Con- 


ventional Design 


Fig. 8. (Below) Sketches 
Showing the First Four Steps 
of Grinding Procedure Used 
to Convert Conventional Twist 


Drills to Modified Design 


the outer corner of the lip, breaks up the chip, 
and reduces the tendency of the drill to “wan- 
der” under pressure. 

The new design of spade drill was so success- 
ful that experiments were begun with conven- 
tional twist drills modified in a similar fashion. 
Three views of a modified twist drill are shown 
in Figs. 3, 4, and 5. Fig. 3 shows the slot across 
the dead center, the parallel cutting edges, and 
the primary and secondary clearance surfaces 
of the point. Fig. 4 shows the primary and 
secondary clearance angles and the chamfer on 
the outer circumferential edge. Fig. 5 shows 
the greatly increased point angle. 

The results of these tests were surprisingly 
good, particularly in the drilling of hard steels. 
Time-study estimates showed an increase in the 


number of holes obtained between grinds of ten 
to thirteen times that for the conventional de- 
sign. Using a 1/2-inch drill of the modified 
design, it was found possible to drill a hole in 
heat-treated steel having a tensile strength of 
150,000 pounds per square inch (Brinell hard- 
ness about 310), using a feed of 0.006 inch per 
revolution and a speed of 200 R.P.M. 

The first job to which the modified twist drills | 
were applied was one in which holes 1/2 inch 
in diameter and 5/8 inch deep were drilled 
in SAE 4340 steel having a tensile strength of 
about 180,000 pounds per square inch (Brinell 
hardness about 370). Approximately twenty- 
four holes were drilled between grinds with 
twist drills of conventional design, whereas over 
four hundred holes were drilled between grinds 
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with drills of the Parkinson design. As a result, 
increased production was obtained. 

In the heading illustration is shown a drilling 
operation being performed in a turret lathe on 
a part made of SAE 4140 steel, which was 
heat-treated to a tensile strength of 180,000 
pounds per square inch (Brinell hardness about 
870). Using a twist drill of conventional de- 
sign, six pieces were drilled between grinds. 
When the new design of drill was substituted, 
ninety-six pieces were drilled between grinds. 

Fig. 6 shows a steel landing-gear fitting being 
drilled on a radial drilling machine. The steel 
in this fitting has a tensile strength of 150,000 
pounds per square inch (Brinell hardness about 
810). The hole is 1/2 inch in diameter. Using 


a conventional design drill, the feed was 0.006 © 


inch per revolution at 252 R.P.M. With the new 
design of drill, the feed was 0.008 inch per rev- 
olution at 252 R.P.M. Although the feed was 
increased 33 1/3 per cent, about ten to thirteen 
times as many pieces were produced between 
grinds, due to the elimination of excessive fric- 


tion created by the dead center, strengthening 
the cutting lip, reducing the rake angle, and 
increasing the point angle. 


Grinding Procedure for Modifying 
Conventional Twist Drill 


The changing of a twist drill of conventional 
design to that of the Parkinson design is a rela- 
tively easy matter if the right kind of tool grind- 
ing equipment is available. The Cincinnati 
Monoset tool grinding machine, shown in Fig. 7, 
was found to be particularly suited to this job. 
Up to the time of this writing, some 1200 twist 
drills of conventional design, ranging in diam- 
eter from 1/4 to 1 3/16 inches had been mod- 
ified to the design described on tool grinding 
machines of this type. 

The details of the Parkinson drill design are 
shown in Fig. 9. Corresponding dimensions for 
different sizes of drills are also given in the 
illustration. Referring to Fig. 8, the first step 
in converting a twist drill of conventional de- 
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sign is to square off the end of the drill, as 
shown at A. The second step is to place the drill 
in the collet chuck of the tool grinding machine 
and line it up so that the lips are in a horizontal 
position, as shown at B. 

In the third step, the drill is rotated about its 
axis through an angle of 15 degrees, as shown 
at C, to bring it in position for grinding the lips 
or edges 15 degrees back of their original posi- 
tion. The head of the grinding machine is then 
turned through an angle of 7 degrees in the di- 
rection required to obtain 7 degrees of positive 
rake, as shown at D. (After this grinding oper- 
ation, which should not remove any of the web, 
the cutting edges will be parallel.) 

In the fourth step, the head is turned so that 
the end of the drill is raised to an angle of 7 


degrees, which is the primary clearance angle, 


and the head is turned through an angle of 10 
degrees to obtain the point angle, as shown at 


E. Both lips are ground to the primary clear- 
ance angle of 7 degrees. 

In the fifth step, the end of the drill is raised 
still further to an angle of 15 degrees, which is 
the secondary clearance angle. Maintaining the 
same 10-degree point angle, grinding is started 
at the back of the lip and is continued until the 
primary land, having a clearance angle of 
7 degrees, is cut down to the desired width. 

In the sixth step, the grinding machine head 
is turned through an angle of 45 degrees to 
grind a chamfer around the outer circumferen- 
tial edge. This chamfer must have a back clear- 
ance of 12 degrees. 

In the final step, the drill is turned about its 
axis through an angle of 7 degrees to bring it in 
position for grinding the slot. In grinding the 
slot, it should be made certain that the grinding 
wheel has the proper width and that it is lined 
up with the dead center of the drill. 


Simple Way of Increasing “Man-Power” 


N a recent issue of Trundle Talks, published © 


by the Trundle Engineering Co., Cleveland, 
Ohio, George T. Trundle, Jr., makes some re- 
marks pertaining to the man-power situation 
in industry that should be thoughtfully consid- 
ered both by management and labor leaders, 
and by official Washington. Mr. Trundle says, 
“How can we step up our war equipment output 
suddenly, to the extent desired, in the face of 
today’s man-power situation? Let us go into 
that subject of man-power. Is there really a 
shortage? Frankly, I doubt it. 

“According to statistics, there are employed 
in industry, today, approximately 16,000,000 
people. On the basis of my experience as a man- 
agement engineer, and my knowledge of the 
current situation in many plants in various in- 
dustries, I am convinced that with better plan- 
ning and more hard work on the part of both 
management and labor the productivity of these 
16,000,000 people can be increased from 10 to 
20 per cent. This would more than offset today’s 
estimated man-power shortage. 

“Not only do I think that from an over-all 
standpoint we have enough man-power—I think 
that, with few exceptions, we have enough 
facilities. It seems to be just too bad to start 
now, in the middle of our full-scale fighting 
effort, to make large quantities of new machine 
tools, build new plants, start new housing pro- 
jects, move people by the thousands around the 
country—in the face of a transportation short- 
age—and go through all of the motions that will 
be reflected in increased output only a year or 
a year and a half from now. 


“That’s no answer. We can’t win the war to- 
day on what we can produce in the latter part 
of 1945 and in 1946. There isn’t time for that 
sort of planning to achieve the desired result. 
The need for increased output is immediate. 
Our fighting men are asking for more shells, and 
more guns, today. The solution doesn’t lie in 
new machines, and new plaz.ts, and new hous- 
ing, and mass transfers of people. It lies in more 
output per plant, per machine, and per worker. 

“Management of industry, and management 
of labor unions—you are being challenged by 
the generals and the admirals on our fighting 
fronts. You, Mr. Industrialist, can meet this 
challenge by tightening up your controls, your 
planning, and your scheduling. You, Mr. Labor 
Union Management, can meet this challenge by. 
adhering to your no-strike rules, by reducing 
absenteeism, and by persuading your members 
to produce at 100 per cent.” 


* * 


Copper and Brass Research Association 
Cancels Meeting 


In view of the requests of the Government to 
restrict meetings and conventions, the board of 
directors of the Copper and Brass Research 
Association, 420 Lexington Ave., New York 17, 
N. Y., has voted to cancel the twenty-fifth 
annual meeting of the Association which was 
planned to be held in May. Election of officers, 
approval of the budget, and other important 
questions will be acted upon by mail. 
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used for heat-treating purposes has been 

made available by C. E. Peck, heat-treat- 
ment engineer of the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. The gases re- 
ferred to in the following are known by various 
trade names and are used for different purposes, 
according to whether the mixtures are lean or 
rich. Thus, for example, we have lean and rich 
Endogas, lean and rich Exogas, lean and rich 
Monogas, and lean and rich Ammogas. .The 
applications of each of these are briefly referred 
to in the following. 


"Tu following information relating to gases 


Applications of Lean Endogas 


Lean Endogas is what is known as a partially 
reacted or cracked fuel gas. To produce Endo- 
gas, external heat must be supplied to promote 
the chemical reaction. Lean Endogas is used 
for the following purposes: 

1. Sintering and powder metallurgy pro- 
cesses, where long cycles of heating and cooling 
and an atmosphere with reducing properties 
greater than those possessed by rich Endogas 
are required. The room temperature “dew 
points” will help prevent possible gas reactions, 
which cause carbon deposition on slow cooling, 
particularly in the range of 1000 to 1200 de- 
grees F, 

2. Short-cycle hardening on medium-carbon 
steels at medium-range hardening temperatures 
(1400 to 1450 degrees F.) with no decarburiza- 
tion. (See applications for rich Endogas, which 
causes no decarburization in heat-treating high- 
carbon steels.) 

- 8. Furnace brazing of ferrous metals (except 
stainless steel), because of its high reducing 
properties. 


Applications of Rich Endogas 


Rich Endogas is completely reacted fuel gas. 
As in the case of lean Endogas, external heat 
must be supplied to complete the chemical re- 
action. The applications of rich Endogas in the 
heat-treatment of steel and for other uses in the 
metal industries are as follows: 

1. Bright hardening of high-carbon and alloy- 
carbon steels without oxidation or decarburiza- 
tion. Containing no carbon dioxide and very 
little water vapor, Endogas completely reacted 
is non-decarburizing to high-carbon steels, and 
is particularly applicable to hardening in cases 
where decarburization cannot be _ tolerated. 
Endogas also can be set in “carbon balance” 
automatically with the steel being heat-treated, 


162—MACHINERY, March, 1945 


Gases for Heat-Treating Purposes 


so that neither carburizing nor decarburization 
can occur. 

2. An efficient carrier gas for gas carburiz- 
ing. Additions of a very small amount of hydro- 
carbon in the form of natural gas or propane 
makes Endogas carburizing and produces case 
depths at speeds comparable with regular gas 
carburizing. Little or no soot is formed on the 
work. The so-called “hypereutectoid” composi- 
tions are not encountered, since it is possible to 
control the carbon distribution in: the carburized 
layer. The avoidance of hyper-case is desirable 
in a great many applications, particularly those 
dealing with gears and similar types of sur- 
faces, where brittleness due to high carbon must 
be avoided. 

3. Brazing of ferrous metals, particularly 
those that contain high carbon and those that 
should show little or no decarburization during 
the brazing process. 


The Uses of Lean Exogas 


Lean Exogas is completely burned fuel gas. 
When fuel gas is mixed properly with air, it 
may be burned under controlled conditions to 
form carbon dioxide, water, and nitrogen. If 
combustion is carried out under a slight defi- 
ciency of air, no oxygen will be present in the 
resultant atmosphere, and in addition, small 
amounts of hydrogen and carbon monoxide will 
be generated. The resultant atmosphere is 
known as lean Exogas, representing complete 
combustion. This gas is used for the following 
purposes: 

1. Bright annealing of copper (assuming 
traces of sulphur are thoroughly removed). 

2. Clean annealing of brass. 

3. Purging enclosures containing explosive 
or combustible mixtures of gases. (Lean Exo- 
gas is inert and non-explosive.) 

4. Processes requiring a high nitrogen at- 
mosphere, when carbon dioxide is not objection- 
able. 

5. Protective atmospheres in tempering and 
hardening operations where the only require- 
ment is to prevent excessive oxidation of the 
metal or loose scale, 

6. Furnace brazing of non-ferrous materials, 
such as copper and brass, or copper and brass 
alloys. 


Applications of Rich Exogas 


Rich Exogas is partially burned fuel gas. Suf- 
ficient heat is generated during the burning to 
maintain combustion without any addition of 
external heat. The chemical reaction is similar 


‘2 


to that in burning lean Exogas, except that 
the air-to-gas ratio is lower and the products of 
combustion contain appreciable amounts of car- 
bon monoxide and hydrogen. The applications 
of this type of gas are as follows: 

1. Bright annealing and bright tempering of 
ferrous metals on short and long heating ard 
cooling cycles when decarburization is not a 
factor. | 

2. Copper brazing of ferrous metals (except 
stainless steels) when decarburization is not a 
factor. 

3. Brazing of non-ferrous alloys at low, me- 
dium, and high temperatures, where the em- 
prittlement caused by the reducing properties of 
the gas is not a serious factor. 

4. In powder metallurgy, where the reducing 
action need not be extremely high. 


Uses of Monogas 


Lean Monogas is simply lean Exogas with the 
carbon dioxide and water removed. Lean Mono- 
gas is used for: 

1. Bright hardening and bright annealing of 
all grades of carbon and alloy-carbon steels, on 
either long or short cycles, without oxidation or 
decarburization., 

2. Annealing and hardening of high-speed 
tool steels, such as molybdenum steels. 

Rich Monogas is the same as rich Exogas with 
the carbon dioxide and water removed. This 
type of gas is used for: 

1. Annealing carbon and alloy-carbon steels 
on long or short cycles without oxidation or de- 
carburization—also when mill scale is present, 
and when the atmosphere must be active enough 
to overcome decarburizing agents generated 
during the heat-treating cycle. 

2. Brazing high-carbon and alloy-carbon steels 
without decarburization. 

3. Long annealing cycles, where oxidizing 
impurities cannot enter the furnace. 


The Applications of Ammogas in the 
Heat-Treatment of Metals 


Ammogas is dissociated ammonia. It is made 
by cracking anhydrous ammonia, producing a 
gas very high in hydrogen. It is the only gas 
besides dry hydrogen that will copper-braze 
stainless steels directly without the use of coat- 
ings, fluxes, or special brazing alloys. The gen- 
eral applications of Ammogas are as follows: 

1. Bright annealing of stainless steels. Ammo- 
gas and dry hydrogen are the only known 
atmospheres that can produce true bright an- 
nealing of stainless steel. 

2. Bright hardening of high-carbon and high- 
chromium tool steels, ~ 

3. Bright annealing of high-carbon steels 
without decarburization. 


4. Brazing all types of ferrous metals. 

5. Applications requiring a high hydrogen 
source at a cost lower than “cylinder” hydrogen. 

Rich combusted Ammogas is partially burned 
dissociated ammonia. This gas can be used for 
the same purposes as lean Monogas, but the cost 
of the Ammogas is higher than that of Monogas. 

Lean combusted Ammogas is completely 
burned dissociated ammonia. This gas, also, in 
general, is suitable for the same applications as © 
lean Monogas, but its use is limited by its cost. 


* * * 


Meeting of Tool and Die Manufacturers 


The New England members of the National 
Tool and Die Manufacturers Association re- 
cently held a meeting in Hartford, Conn., at 
which over 250 manufacturers from every state 
in New England attended. At this meeting, 
Brigadier-General Alexander G. Gillespie, Com- 
manding Officer of the Watervliet Arsenal, 
Watervliet, N. Y., spoke on what the War De- 
partment expects of the New England tool and 
die industry in 1945. General Gillespie stated 
that two and one-half tons of metal have been 
thrown against the Germans, on an average, 
every minute since D Day, and that 8,000,000 
projectiles are used every month. This is the 
reason why there must be no let-up in war 
production. 

Lieutenant-Commander John F. Robinson, 
Director of Selective Service for the State of 
Connecticut, in an address relating to man- 
power shortage, warned industry that it can 
expect further inroads in respect to its person- 
nel, because, “We are now at the bottom of the 
barrel and we face increased quotas from the 
Armed Forces.” 

Richard F. Moore, of the Moore Special Tool 
Co., Inc., Bridgeport, Conn., president of the 
National Tool and Die Manufacturers Associa- 
tion, spoke on the benefits of trade association 
activities in stepping up war production and in - 
planning for peacetime employment. 


* * 


Motion Picture Showing Production and 
Fabrication of Magnesium 


A sound film depicting the production and 
fabrication of magnesium, with particular em- 
phasis being placed on magnesium foundry op- 
erations, is being made available to executive 
and engineering groups by the Hills-McCanna — 
Co., 3025 N. Western Ave., Chicago, IIll., with 
the cooperation of the Dow Chemical Co. and 
the Revere Copper & Brass Corporation. Engi- 
neering and technical groups, and colleges and 
universities interested in this film are invited 
to communicate with the Hills-McCanna. Co. 
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having integral counterweights has been 

accomplished successfully by the Ajax 
Mfg. Co., Cleveland, Ohio, on one of the com- 
pany’s heavy-tonnage high-speed mechanical 
forging presses. This recent accomplishment is 
the culmination of tests and development work 
commenced in 1939. The tests were interrupted 
by the war production program, but have now 
been resumed. : 

Although crankshafts of comparatively simple 
design have been press-forged previously, there 
was some question as to their ability to meet 
the requirements of the automobile industry. 
Since the crankshaft is the heaviest and prob- 
ably the most vital forging in the modern auto- 
mobile, it was decided to adhere closely to the 
forging practices that have previously given 
satisfactory results with the heavy steam ham- 
mer. The object was not so much to improve the 
physical quality of the forging as to produce 
equally good physical properties, with close di- 


T= forging of automobile crankshafts 


Fig. 1. High-speed Forging Press Equipped for 
Crankshaft Production 
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mensional accuracy, at a substantial reduction 
in forging cost. That this aim could be achieved 
seemed highly probable in view of results ob- 
tained on numerous smaller automobile forgings 
already transferred from forging hammers to 
forging presses, which are now operating in 
considerable numbers. 

Crankshaft dies already used in the 12,000- 
and 16,000-pound steam hammers in automotive 
forging plants were adapted to the die space of 
a 25-C Ajax high-speed forging press by means 
of suitable shoes or bolsters. This type of press, 
which is built by the Ajax Mfg. Co. in a range 
of sizes for impression-die forging production, 
is illustrated in Fig. 1. 

Designated as a 25-C size and rated at 2500 
tons capacity, this press is somewhat light for 
the work, but was the best available at the time 
the tests were made. The stroke is 14 inches, 
and the machine will operate at the rate of 50 
strokes per minute. The full eccentric main shaft 
is 18 inches in diameter in the main bearings, 
and the frame is one rigid steel casting. The 
slide, with its rear extension and guide bearing, 
is of sufficient length to insure accurate align- 
ment, and is pneumatically counterbalanced to 
prevent it from dropping on the down stroke 
before the work is encountered. 

The drive to the main shaft is through a huge 
multiple-disk, air-operated clutch, mounted on 
one end of the main shaft, a band brake for 
stopping being mounted on the other end of the 
shaft. A 175-H.P. motor drives the heavy fly- 
wheel through V-belts, a friction slip hub being 
used as a safety measure. The latter feature 
proved invaluable for this over-capacity testing, 
as the balance between flywheel energy, friction 
slip torque, and motor overload throw-out left 
the dies open on the numerous stalls encount- 
ered during the development work, and thus 
saved much time and labor. . 

The eight-throw crankshaft forging produced 
in the press illustrated in Fig. 1 is shown in the 
foreground of Fig. 2, with the dies used dur- 
ing the development work. It will be noted that 
the dies in this instance have only fullering and 
finish-forging impressions. Billet stock of the 
same size as that used for the hammer forging 
is used, but during the early trials, the length 
was cut down to one-half or two-thirds the full 
length, so that the results could be observed 
without seriously overloading the press. 


In the fullering or rolling impression, it is 


surprising how closely the two full blows of the 


t 
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Fig. 2. Crankshaft Produced on Forging Press 
and Dies Used during Development Work 


press served to approximate the results obtained 
by the numerous light blows struck by the ham- 
mer. The only change necessary was to increase 
the volume of the impressions slightly, so as to 
accommodate the stock when the dies were 
closed tightly together, since with the hammer 
method employing lighter blows, the dies were 
not tightly closed. 

For the finishing impressions, particularly in 
the counterweight locations, the forgings at first 
failed to fill out the cavities, although the amount 
of adjacent flash indicated that the stock dis- 
tribution was correct. Die lubricant did not 
remedy the trouble but actually exaggerated this 
condition, which indicated that the impressions 
were “air-locked.” Liberal vent-holes were 
drilled in the locations which were the last to 
be filled by the forged metal. This resulted in 
crankshaft forgings which were filled out per- 
fectly in every detail. 

Only three blows were required to produce 
the crankshafts, whereas twelve to fifteen blows 
are ordinarily necessary. Since the press stroke 
is constant, the operator does not have to exer- 
cise care or skill in manipulating the machine 
to obtain light and heavy blows. The finish on 
the forgings is quite satisfactory, as the two 
blows in the fuller, turning the stock 90 degrees 
between them, dispose of the scale. Controlled- 
atmosphere furnaces or hydraulic descalers 
would, of course, further enhance the surface 
finish, 

Dimensionally the forgings are satisfactory, 
but the use of a heavier capacity more rigid 
press, such as would be installed for the regular 


Fig. 3. Dies Used on Forging Press in the Produc- 


tion of Smaller Sized Crankshaft 


production of crankshafts, would undoubtedly 
make it possible to hold the forgings to closer 
tolerances than where a hammer operator is re- 
quired to use his judgment as to when and how 
to strike the forging. With suitable ejectors, 
draft can probably be reduced, requiring less 
metal to be removed in some locations and thus 
simplifying machining. 

Experiments in forging other crankshafts 
gave substantially the same results. Two four- 
cylinder crankshafts with three main bearings, 
but without counterweights, were -satisfactorily 
forged. One of these crankshafts was 24 1/2 
inches long and the other 28 1/2 inches long. 
They were made without difficulty in dies having 
fuller, bender, and finishing impressions. The 
dies for the lighter crankshaft are shown in 
Fig. 3. 


* * * 


Aircraft Plant Improves Illumination — 
by All-White Assembly Line 


An assembly line recently completed in the 
Santa Monica plant of the Douglas Aircraft Co. 
has the ceilings, walls, and all parts of the oper- 
ating equipment painted white. Light meter 
studies have disclosed that the former battleship 
gray used for painting jigs, posts, and ceilings 
absorbed 60 per cent of the available light. The 
white color absorbs only 25 per cent of the light, 
thereby providing the utmost in visibility and 
eliminating eye strain on the part of the 


‘workers. 


MACHINERY, March, 1945—165 


* 
% 


Designing Parts for Controlled-Atmos phere 


Furnace 


HEN articles are to be joined into an 

assembled unit by controlled-atmosphere 
furnace brazing, certain points must be given 
attention in their design. This was emphasized 
in a paper reqd some time ago before the Pressed 
Metal Institute by A. K. Phillippi, manufactur- 
ing engineer of the Westinghouse Electric & 
Mfg. Co., Springfield, Ohio. 

First of all, the article should be so designed 
that the assembly is self-sustaining; that is, each 
part should hold its proper relation to other 
parts of the assembly while being heated to the 
required temperature of 2050 degrees F. When- 
ever possible, furnace brazing should be done 
without holding fixtures. Apart from the cost 
of the fixtures and their manipulation, there is 
also the question of heat economy. Obviously, 
if the parts to be brazed are held by fixtures in 
the furnace, these fixtures also must be heated 
and cooled, which involves the use of additional 
furnace heat. Also, space in the furnace is 
occupied by fixtures, whereas it might -be oc- 
cupied by parts to be brazed. When all the heat 
and space in the furnace can be used for the 
product, the product becomes less expensive and, 
at the same time, the quantity produced per hour 
becomes greater. Hence, this point is of con- 
siderable importance. 

Whenever possible, the design should be such 
that a maximum amount of metal surfaces 


Brazing 


will be iri contact where the parts are to be 
joined. For example, if a tube passes through 
a plate 1/16-inch thick and must be brazed to 
it rather than passing through a drilled and 
reamed hole, the metal around the hole ought to 
be swaged, so that there will be approximately 
twice the thickness of plate material in contact 
with the tube. 

Various methods are used for keeping mem- 
bers of the final product in contact with one 
another preparatory to brazing. Thus, for 
example, parts may be held together by spot- 
welds, by tacking with an arc weld, by riveting, 
or by the use of a press fit. Any two metal sur- 
faces that can be kept in contact with each other 
while passing through the furnace will come out 
brazed together if the proper brazing alloy has 
been applied. This is due to the fact that cop- 
per, which is the commonly used brazing alloy 
when brazing is applied to steel, when “wet,” 
will, by surface tension and capillary pull, be 
pulled into any joint, where it has a chance to 
wet both members. 

In the case of a press fit used for holding parts 
together, the tighter the fit, the more time it 
will take in the furnace to permit the copper, 
when melted, to penetrate the joint. The gaging 
of the proper amount of copper to apply at the 
various joints cannot be determined except by 
some experimentation. 


Powdered-Metal Products Essential to War Production 


N a recent address before the Metropolitan 
Section of the American Society of Mechan- 
ical Engineers, Gregory J. Comstock, professor 
of powder metallurgy and director of the Powder 
Metallurgy Laboratory at Stevens Institute of 
Technology, emphasized the importance of pow- 


dered-metal. products in the war production in- 


dustries. 

The most generally used powdered-metal 
products are the: materials classified under the 
heading of cemented carbides. In the machining 
of war materials, carbide tools have speeded 
cutting operations to a greater extent than 
any. other single factor. The production of ce- 
mented carbides has increased from five to six 
times sirice the war began. The molding of 
powdered-metal parts as a means of eliminating 
machining operations, however, has not been 
applied on a very large scale to war production. 
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Nevertheless, there has been a wide use of 
powdered-metal products in the war program. 
Powdered-metal friction materials—for instance, 
clutch facings and the like—are generally em- 
rloyed in military equipment whenever they are 
applicable, because they give excellent service. 
Other preducts for which powdered metals have 
been widely used war production are contact 
materials, clectrede materials, porous bearings, 
and certain tungsten products for purposes other 
than tocl materials. 

The speaker also outlined the means which 
have been employed at the Laboratory at Stevens 
Institute for raising the tensile strength and 
density of steel parts made from powdered met- 
als—methods that are the result of four years 
of research on this problem. The indications are 
for a wide application of the. powdered-metal 
processes in the peace industries. 


. 
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Meehanite Cutter Bodies and Teal Shanks 


metal has been used quite 

extensively for milling cut- 
ter bodies and’ tool shanks to 
which carbide tips are applied. 
The Cooper-Bessemer Corporation 
of Mount Vernon, Ohio, and Grove 
City, Pa., has done some outstand- 
ing work along these lines. During 
the early period of the war, it was 
impossible to obtain steel in suffi- 
cient quantities for cutter bodies 
and tool shanks, and the possibility 
of using Meehanite as a substitute for these pur- 
poses was investigated. After considerable ex- 
perimentation and many tests, a suitable grade 
of Meehanite was developed and used for tool 
shanks tipped with carbide. Because of the suc- 
cess attained by the use of Meehanite tool 
shanks, it was decided to employ this metal as 
a regular material for forming tool and milling 
cutter bodies. 

The important advantages claimed for Meehan- 
ite over steel for these applications are: (1) It 
can be cast to shape, thus requiring less time 
and less machining for completing the tool 
shanks and cutter bodies; (2) it has greater 
damping capacity, thus aiding in eliminating 
tool chatter; (3) tool shanks and cutter bodies 
are easier to machine, consuming only half the 
time and power; (4) the coefficient of expansion 
of Meehanite is nearer to that of tungsten car- 
bide; this helps to eliminate checked carbide 

tips due to unequal expansion; (5) the grinding 
‘ wheel is not loaded as rapidly by Meehanite; 


Meehanite cast 


and (6) Meehanite dissipates heat at a faster’ 


rate than steel; this means operation at a lower 
temperature and longer tip life. 

- As an evidence of the acceptance of Meehanite 
shanks and cutter bodies in industry, it may be 
mentioned that during the first year that these 
were available to the trade, over 800 tons of 
Meehanite was used for tool shanks alone by 
several hundred manufacturers. When tungsten 


Fig. 2. Meehanite Tool Shanks for Use with Carbide or Stellite Tips 


Fig. 1. 
Meehanite Typical of Those Used at the Plants 


freely, wetting the carbide tip. 


| 


Milling Cutter Bodies Made from Cast 


of the Cooper-Bessemer Corporation 


carbide cannot be used as the cutting medium, 
cutting metals in the Stellite class may be affixed 
to Meehanite bodies. 


Directions for Torch-Brazing Carbide Tips 
to Meehanite Shanks and Cutter Bodies 


1. Mill the necessary recesses to suit the type 
of tip. 

2. Thoroughly clean all surfaces to be joined. 
This is accomplished by using carbon tetra- 
chloride in the recesses and on the tips. 

3. Cut a piece of silver solder, such as “Easy- 
Flo No. 3,” to conform to the sides and bottom 
of the carbide tip. 

4. Apply a liberal amount of flux, such as 
“Handy Flux,” in the recess. Place the silver 
solder in the recess and cover with flux; then, 
after grinding the tip on the side and edge where 
it is to be brazed to the tool, lay the carbide tip 
in place. 

5. Heat the bottom of the tool directly under- 
neath the recess, keeping the flame of the torch 
from 1/4 to 1/2 inch away from the work. Grad- 
ually apply heat to the sides, as well as to the 
joint and tip, until the solder is molten and flows 
Press the tip 
into the recess with a steel rod. The maximum — 
temperature during this process should be be- 
tween 1275 and 1300 degrees F., or until the 
shank becomes cherry red. At no time should 
the temperature be allowed to ex- 
ceed 1300 degrees F. 

6. Cool the tool slowly by bury- 
ing it in asbestos, mica, or lime. 

7. The tool is now ready for 
grinding. It should be remembered 
that a razor edge on the tip will 
cause the tool to break. Hone the 
razor edge with a fine hone to a 
0.005-inch radius on the edge. This 
will make the tip last longer. 

When quantity brazing is justi- 
fied, the heat is obtained by induc- 
tion through the use of a high- 


MACHINERY, March, 1945—167 


d 
0 
t 
t | 
e 
it 
y a 
” 
e | 
| 
it 
g 
y 
l- 

] 


frequency electric motor-generator set, high- 
frequency electronic equipment, or a gas-heated 
furnace. It must be remembered that Meehanite 
is a cast metal having a melting point of ap- 
proximately 2350 degrees F.; hence, copper 
brazing is not recommended, because it requires 
a higher temperature than Meehanite will stand. 
Brazing material that has a lower melting point, 
such as “Easy-Flo No. 3,” is generally used with 
satisfactory results, 


* * * 


Illuminated Ground-Glass 
Inspection Plate 


An illuminated ground-glass inspection plate 
has been devised at General Electric’s Pittsfield 
Works as a simple, quick means of checking 
angles on tools or matched cutters. The glass 
is set in a wooden frame at an angle of approxi- 
mately 65 degrees. The light source under the 
plate is a standard 100-watt lamp. 

The tool being checked is placed on the plate 
and the protractor or templet is placed against 
the side of the tool. Any error is immediately 
discernible. The method provides a _ positive 


check of the true cutting edge of the tool, which 
is not always possible when the protractor is 
held in one hand and the tool in the other. 
This inspection plate is inexpensive and sim- 
ple to make, and can be replaced easily if broken. 
It can be used by inexperienced persons, and is 
adaptable to a variety of inspection jobs. 


Convenient Ground-glass Inspection Plate Used in 
a General Electric Plant 
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Strikes Are Not Negligible 
in War Effort 


Last year, according to the Department of 
Labor, there were 5005 walk-outs in American 
factories in the course of which nearly 2,000,000 
workers left their jobs and 8,230,000 man-days 
of labor were lost. This is twice the number of 
strikes, affecting more than three times the 
number of workers, recorded in 1940, the last 
peace year. The increase in man-days lost is 23 
per cent. 

In seeking a reason for this increase in 
strikes, at a time when the output of American 
factories is more important than it has ever 
been before in the history of our nation, the 
New York Herald Tribune suggests that the two 
factors most responsible are: First, the natural 
inclination to strike when wages are going up, 
and the job is seeking the worker instead of the 
other way about; and, second, a governmental 
labor policy which, for a decade, has favored 
the demands of labor and encouraged factional- 
ism within its ranks. Contributing to the situa- 
tion has also been the confusion caused by the 
many overlapping agencies and bureaus of the 
Government, with their conflicting orders. 

The statement that the total number of man- 
days of labor lost is a small percentage of the 
grand total of man-days worked, is a poor ex- 
cuse. Frequently the percentage of days lost to 
the total number of days worked bears no rela- 
tion to the importance of the lost man-days. 
Many of these strikes have 
occurred in key industries 
that have forced a shut-down 
of other plants, or the slow- 


industries. The total loss in 
war production is not meas- 
ured simply by the man-days 
actually lost by the strikers. 
Our servicemen abroad do 
not feel any too well pleased 
with the manner in which 
~ some of the men who stayed 
home have responded to the 
need for fighting equipment 
by those who risk their lives 
for their country. 


* 


According to information 
obtained from the Gulf Oil 
Corporation, an ordnance 
manufacturer doubled the tool 
life in the rifling operation 
on 40-millimeter gun barrels 
by using the most suitable 
cutting oil. In addition, the 
finish was improved. 


ing up of production in entire . 


. ; 


The Machining of Magnesium Castings 


The Machining of Magnesium Presents No Essential Diffi- 
culties, but There are Many Points to be Considered where- 
in the Practice Differs from That Used for Other Metals 


paper “Machining Magnesium,” read by 

Carl J. Wiberg, of the Wright Aeronautical 
Corporation, before a recent meeting of the 
American Society of Tool Engineers. . 

While magnesium lends itself readily to all 
the conventional machining operations, there 
are a number of points that require special at- 
tention. Because of the ease of machining this 
metal and the consequent low power consump- 
tion, it is possible to perform a great many 
operations in multiple. At the Wright plant, 
before starting the machining operations, the 
castings are placed in an inspection fixture that 
makes it possible to detect at a glance whether 
the casting is satisfactory for machining. While 
still in this fixture, three spots are machined for 
locating the casting for subsequent operations. 


Tom following article is an abstract of a 


Drilling Operations on Magnesium 


Drilling is perhaps the most common opera- 
tion performed on magnesium castings. Expe- 
rience has shown that magnesium can be drilled 
easily, which makes possible high speeds and 
feeds. The use of standard drills, however, is 
not advisable, since they tend to tear and pro- 
duce a rough finish. Chip packing and digging 
in of the point also occur, especially near the 
breaking-through position, much as in the case 
of other soft non-ferrous metals. The point of 
the drill should be ground with the rake on the 
lip so removed as to show at least 1/32 inch flat 
surface or land at the point. This enables the 
drill to cut freely, and avoids the tendency for 
the drill to dig in. It also provides a stronger 
cutting edge and prevents chipping. 

In addition, a web thinned to as little as 1/32 
inch at the point has been found advantageous 
in that it permits more chip space and less 
clogging. In thinning the web, the side of the 
grinding wheel is used to remove the lip rake. 

Helix angles are usually increased, as com- 
pared with those generally used on drills, par- 
ticularly for deep-hole drilling, where angles of 
40 to 45 degrees are used. The drill point angle 
is usually the normal 118 degrees; top side rake 
varies from 12 to 15 degrees. Polished flutes 
are important to facilitate chip removal and 
avoid clogging, and in this connection, a flash 
of hard chrome plate will be found useful. The 
smaller drills—that is, up to 3/8 inch in diam- 


‘lapping. 


eter—are usually run dry, but over this size a 
cutting oil should be used as this will help to 
produce a better finish. 


Milling Operations on Magnesium 


Practically all milling operations are per- 
formed without a coolant. For many types of 
simple face-milling operations, single-blade car- 
bide-face cutters are used. The finish obtained 
with this type of tool is very satisfactory, and 
in some instances has eliminated subsequent 
In addition, tool grinding and set-up 
times are decreased with the use of the single- 
blade cutter, and the tool life is excellent. 

Other types of operations—chamfering, pro- 
filing, or spot-face milling—are performed with 
multiple-blade high-speed steel cutters. These 
cutters differ from those used on steel in that 
they have from one-half to one-third the num- 
ber of blades for a given cutter diameter, re- 
quire higher rakes, greater reliefs, and more 
chip space. All milling operations on magnesium 
can be carried out successfully over a wide range 
of speeds and feeds within the top speeds of 
available machine tools. The speeds obtainable 
are a limiting factor in many cases. 


The Reaming of Magnesium Castings 


Standard reamers do not give maximum effi- 
ciency or finish. For straight-fluted reamers, 
the width of the lands should be between 0.010 
and 0.015 inch; heavy burrs and sluggish cut- 
ting can thus be eliminated. Lip clearance will 
permit clean cutting and better finish. A con- 
stant flow of coolant is not necessary, applica- 
tion by a brush or oil-can being sufficient. High- 
speed steel or carbide-tipped or carbide-bladed 
reamers may be used, and while carbide has a 
longer life, either will give satisfactory results. 


Turning and Boring Magnesium 


Because of their thin sections and large diam- 
eters, magnesium castings are generally rough-, 
semi-finish-, and finish-machined in order to 
maintain size and prevent distortion. Prepara- 
tory to rough-machining, the castings are in- 
spected, as previously stated, and the three spots 
machined at this time are used for locating 
the part. 
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Carbide-tipped tools are generally used on this 
type of operation with very satisfactory results. 
Two general grades of carbide are employed— 
general-purpose and wear-resistant. The gen- 
eral-purpose grade is used except where longer 
tool life is a factor, as on tools difficult to grind; 
where there are complex or lengthy tool set-ups; 
or where a difficult cut must be taken. The wear- 
resistant grade is somewhat more difficult to 
braze and harder to grind. 

As with milling, a wide range of speeds and 
feeds can be employed in these operations. Since 
the power requirements for machining mag- 
nesium are low, heavy feeds, speeds, and depths 
of cut are possible. In general, the average 
speeds, feeds, etc., can be well toward the limit- 
ing capacity of available machine tools, provided 
the tooling is correct and the holding fixtures 
are designed to hold the part rigidly. On ex- 
tremely thin sections, however, the tendency 
toward distortion will govern the selection of 
machining conditions. Typical applications em- 
- ploy speeds from 150 to 1200 feet per minute, 
with feeds ranging up to 0.040 inch and rela- 
tively heavy depths of cut, occasionally ap- 
proaching 1/2 inch. 


Tapping and Stud-Driving 


Because of the machining qualities peculiar 
to magnesium, special techniques have been set 
up for tapping. Holes tapped in magnesium are 
very close to the actual tap size, and therefore 
taps are selected to the high limit of the threaded 
hole. Fine finishes are required to avoid seizing 
during assembly, and these are obtained through 
(1) a three-thread chamfer with 12 degrees ec- 
centric relief; (2) no thread relief; (3) the use 
of lead-screws; and (4) the application of a light 
viscosity sulphurized oil coolant. 

The absence of thread relief produces a light 
cut on the back-out. Rake angles of 10 to 25 
degrees, and heel rake angles of 5 to 10 degrees 
have been found satisfactory. Chip packing is 
greatly decreased through the use of highly pol- 
ished flutes. Most tapping is done to provide 75 
per cent of a full thread with two-, three-, and 
four-fluted high-speed steel taps used at speeds 
ranging from 40 to 140 feet per minute. 

Stud-driving in magnesium housings has pre- 
sented many difficulties in the past. Roughness 
either in the tapped hole or on the stud, or a 
combination of a hole tapped close to the low 
limit and a stud threaded close to the high limit, 
will cause seizure. Closer tolerances on hole and 
stud and a press fit allowance of 0.0025 to 0.0045 
inch eliminate most difficulties due to seizure. 
In addition, finer finishes on tapped holes and 
greater accuracy and finish of rolled-thread 
studs have improved this condition greatly. In 
this connection, it is important that studs be 
handled in such a way that the threads are not 
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allowed to become nicked or damaged during 
transit. 

The majority of studs are machine-driven ty 
definite torque values, varying from 50 to 395 
inch-pounds, according to the application. The 
stud-driver used for this work has the feature 
of driving, until a predetermined torque jg 
reached and immediately withdrawing when the 
torque is exceeded. While hand-driving of studs 
is still practiced, machine-driving is preferred 
because of decreased breakage and closer con. 
trol over the stud driving torque. Before driy. 
ing, studs should be given an application of an 
anti-seizure compound; a mixture of 25 per cent 
flake graphite and 75 per cent petrolatum will 
be found satisfactory. 


Grinding Operations on Magnesium 


All normal grinding operations may be per. 
formed on magnesium, although care must be 
exercised in wheel selection to avoid loading, 
For off-hand snagging, hard resinoid silicon- 
carbide wheels of 24 grit have proved satisfac- 
tory, and little loading is experienced. 

Precision grinding is not generally required, 
since other machining operations are usually 
adequate for producing the desired accuracy and 
finish. However, if grinding is desired, a plain 
external grinder using a vitrified silicon-carbide 
wheel of 60 grit will give a surface finish of 
15 to 20 micro-inches, with a stock removal of 
0.010 inch. On an internal grinder, the same 
wheel will give a finish of about 20 micro-inches. 
A light mineral oil coolant—one composed of a 
4 per cent sulphurized fatty oil base and 96 per 
cent mineral seal oil—is recommended. The 
wheel should be diamond-dressed, using a very 
low-speed traverse. 

Disk grinding is used rather extensively on 
flat parts, such as covers and plates, which are 
usually bolted into position and must not leak. 
The disk grinding in such cases is commonly 
followed by lapping to produce a good surface. 
Vitrified silicon-carbide wheels of 24 to 36 grit 
are employed, with a tallow or grease stick ap- 
plied to prevent loading. The dressing is done 
with a steel dresser; care must be taken to see 
that all magnesium is removed from the wheel 
before dressing with the steel dresser because 
of the danger of fire. 


Lapping Magnesium 


Lapping is performed on a cast-iron plate, but 
the usual serrations can be omitted with no 
unfavorable results. The familiar figure-eight 
motion used in lapping will give a rougher sur- 
face finish than a circular motion, and will not 
give so flat a surface; therefore, the circular 
motion is preferred for the final strokes. If 
done carefully, with an even pressure, flatness 
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and tolerances can be held to 0.0005 inch. The 
abrasive recommended by the author of the 
paper is Carborundum finishing compound No. 
1298, which is approximately a 400-grit alu- 
minum oxide suspended in an oil-base carrier. 
It has been established that a silicon-carbide 
compound becomes embedded in aluminum, and 
while actual tests have not been made, it is be- 
lieved that it will likewise become embedded in 
magnesium, and should therefore be avoided. 


Polishing Operations 


For rough-polishing, a stitched rag wheel set 
up with No. 80 aluminum-oxide grain may be 
used. This is coarse enough to remove consid- 
erable metal without tearing or scratching too 
deeply. For finish-polishing, soft felt or sheep- 
skin wheels are preferred. These should be set 
up with No. 120 to No. 180 aluminum-oxide 
grain, according to the finish required. Grease 
is important, and should be applied frequently 
during the operation. It should be noted that 
the up and down stroke usually employed by 
polishers cannot be used on magnesium, as this 
has a tendency to tear the metal; the work 
should be stroked downward, in the direction of 
rotation of the wheel, only. 


Fire Hazards in Working with Magnesium 


A discussion of the merits and properties of 
magnesium invariably brings up the question of 
fire hazard. The knowledge that magnesium is 
highly inflammable is often sufficient reason for 
many to avoid the use of it in the shop. It is 
not the author’s purpose to belittle the hazard, 
but rather to imply that, through proper pre- 
cautions, the danger can be minimized to a point 
where successful shop operations are practical. 
A good rule to follow is this: Observe every pos- 
sible precaution to prevent a fire from starting. 
This failing, act quickly to extinguish any fire 
before it has time to get out of hand. A com- 
prehensive educational program on the follow- 
ing points will prove effective against shop fires: 


Keep tools sharp at all times. 

Apply coolant on heavy operations. 

Keep sparks away from magnesium opera- 
tions. 

Use heavier cuts if possible. 

. Observe good housekeeping. 

. Keep water away from magnesium. 

. Provide adequate extinguishing equipment 

and supplies. 


Coolants for Machining Magnesium 


As already pointed out, coolants are not gen- 
erally used in machining magnesium. However, 
when an operation produces excessive heat, or 
when a very fine chip is formed, it is advisable 


to use a coolant to prevent distortion and min- 
imize the fire hazard. For this purpose, a light 
viscosity mineral oil blend consisting of a 4 per 
cent sulphurized fatty oil base and 96 per cent 
mineral seal oil will give good results when ap- 
plied copiously. 

It must be emphasized that a coolant should 
never be applied for the purpose of delaying the 
replacement of dull or chipped tools, which in 
all cases must be kept sharp, regardless of the 
coolant. Occasionally, the finish may be im- 
proved through the use of a coolant, but gen- 
erally, the proper tooling and machining feeds 
and speeds will produce highly acceptable fin- 
ishes when run dry. Under ‘no circumstances 
should a water soluble coolant be used, because 
of the intense fire hazard of water-wet mag- 
nesium chips. 


Corrosion Prevention 


The protection of magnesium against corro- 
sion is extremely important. It is performed by 
one of two methods—by the dichromate process 
or by the chrome-pickle process. Dichromate is 
used after all internal and external machining 
operations have been performed, and must be 
applied before ‘assembling any aluminum- or 
cadmium-plated parts. The amount of metal 
attack is negligible, and no allowance is made 
for dimensional changes. 

Chrome-pickle is used on rough castings, but 
as there is considerable dimensional change it 
cannot be used where tolerances are close. It 
may, however, be used to protect surfaces that 
have been machined after dichromating or that 
have been scratched accidentally, provided proper 
control is exercised. Either process produces an 
excellent surface for paint adhesion, but care 
must be used in handling to avoid rupturing the 
thin protective film, and parts should be painted 
as soon as possible after treatment. 


* * * 


Safety Color Code Proposed by 
the Standards Association 


Drafts for a safety color code are now being 
circulated by the American Standards Associa- 
tion for criticism and suggestions. The purpose 
of this code is to unify, on a national scale, the 
colored markings to be used as a warning to 
workers of physical dangers to be avoided, to 
mark the location of safety equipment, and 
to identify fire and other protective equipment. 
The cooperation of industrial companies is solici- 
ted. Copies of the draft for this standard safety 
color code may be obtained without charge by 
communicating with the American Standards 
Association, 70 E. 45th St., New York 17, N. Y. 
The number of the code is Z53. 
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Tank Fabrication 


Automatic Arc-Welding Method 


| 


Costs Reduced 


A Cost Reduction of More Than Forty Per Cent over 
Manual Welding has been Achieved in Storage-Tank 


costs that can be obtained by the use of 
the latest automatic arc-welding processes 
are well illustrated in the fabrication of receiver 
and storage tanks for Freon gas and refrigera- 
tion units made by the Carrier Corporation, 
Syracuse, N. Y. In the fabrication of storage 
tanks by the “Lincolnweld” automatic method 
at this plant, a cost reduction of 42 per cent has 
been made possible over manual welding costs. 
This process is a development of the Lincoln 
Electric Co., Cleveland, Ohio; the fixtures for 
performing the work were developed by the 
Carrier Corporation and the Bentley Weldery 
Co., Syracuse, N. Y. 

The tanks are 6 inches in diameter and are 
made from 11-gage steel, the welded shells being 
16 and 82 inches in length. The small tanks 


Tes high production speeds and reduced 
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Fig. 1. Automatic Welding Head with Wire Reel, 
Control Box, and Flux Hopper Mounted for Trav- 
eling along a Beam for Making Longitudinal Welds 
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Fabrication by the Automatic “Lincolnweld” Method 


By C. M. TAYLOR, Vice-President 
The Lincoln Electric Co., Cleveland, Ohio 


weigh approximately 17 1/2 pounds, while the 


larger tanks weigh 26 pounds. They are fab- 
ricated to withstand an air pressure of 400 
pounds per square inch, and each tank is tested 
at this pressure during inspection. 

The Lincolnweld equipment consists of an 
automatic welding head with a flux hopper, wire 
reel, and control box mounted on a beam, as 
shown in Fig. 1. The welding head travels along 
the beam for making longitudinal welds on the 
work. When girth seams are to be welded, the 
work rotates under the head, which then is fixed. 
An alternating-current motor is employed to 
furnish the power for the carriage when hori- 
zontal welds are made, and a variable-speed mo- 
tor is used for rotating the work when welding 
girth seams. 

Air hoses are used for clamping the sheets 
against the horn, on which they are held for 
longitudinal welds, and also to press the edges of 
the shell together, so that no tack welds are re- 
quired. The general arrangement is indicated 
in Fig. 2. On the girth seam an air ram holds 
the head against the cylindrical tank body, aided 
by a backing-up strip on the inside, which is 
tack-welded to the head of the tank, as indicated 
diagrammatically at A in Fig. 3. These back- 
ing-up strips or rings, made from steel, are used 
on girth seams only. Special hold-down bars 
act as flux retainers for the longitudinal welds, 
and a special shoe is clamped to the flux tube 
to retain the flux for the girth seams. 

As an indication of the economy of this 
method of handling the welding job described, 
it is mentioned that only 0.051 pound of welding 
wire is used per foot of weld for the girth seam, 
and 0.063 pound of wire for the longitudinal 
seam; 0.15 pound of flux is used for the girth 
seam, and 0.14 pound for the longitudinal seam. 


Advantages of Lincolnweld Arc-Welding 


The automatic arc-welding method used was 
developed to meet the need for a more foolproof 
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Fig. 2. Diagrammatic View Showing Arrangement 
of the Welding Fixture and the Work for Making 
Longitudinal Welds 


and more easily applied process than provided 
‘for by manual welding. The method has estab- 
lished its practicability over a period of years, 
during which time it has been applied to a vari- 
ety of products, among which may be mentioned 
machine bases and beds; motor and generator 
frames; ventilating fans; tanks and pressure 
vessels; landing craft; and prefabricated parts 
of ships, railway cars, etc. It has been success- 
fully used in welding all types of joints, includ- 
ing butt-, lap-, tee-, fillet-, and corner-welds. 

The process is designed for use with direct 
current and utilizes a bare metallic electrode, 
which is fed through a granular flux deposited 
on the joint to be welded. A sufficient amount 
of flux is applied to completely blanket the arc 
and the molten metal. The unfused flux is 
reclaimed for further use. Very high current 
densities are employed. For example, a 1/8- 
inch diameter electrode may carry as much as 
650 amperes. This produces greater penetration 
and permits smaller cross-sections of weld metal, 
resulting in cost savings and reduced warpage 
and distortion. 

It is also stated that the process is less sensi- 
tive to scale and moisture than conventional 
automatic welding methods and 
that this eliminates or reduces the 


Problems of Tool and Die Industry 


The National Tool and Die Manufacturers 
Association, 1418 Union Commerce Bldg., Cleve- 
land 14, Ohio, in cooperation with the Tool and 
Die Institute of Chicago, has published a study 
of the industry entitled “The Tool and Die In- 
dustry Comes of Age.” This study has been 
prepared by W. R. White, Jr., vice-president in 
charge of production of the Midwestern Tool 
Co., Chicago, IIl., and Stuart H. Sinclair, sales 
manager of the Federal Tool Corporation, Chi- 
cago, Ill. 

The purpose of the study is to point out some 
fundamental factors influencing the business of 
tool and die shops throughout the country. The 
book is divided into a number of sections giving 
a general description of the industry and em- 
phasizing its importance, as well as pointing 
out the problems and financial condition of the 
industry. One section deals with the post-war 
outlook. The information given is amplified by 
tabulated statistical data. 


* * 


Plastics Must be Carefully Selected 


In a recent address by E. W. Cronin, of the 
Plastics Department, E. I. du Pont de Nemours 
& Co., emphasis was placed on the need for care- 
fully selecting the right kind of plastic for the 
purpose for which it is intended. Mr. Cronin 
said that the only factor that he can see that 
would retard the growth of the plastics industry 
would be the misuse of plastics by persons not 
familiar with the properties of different kinds. 
The use of one plastic where another of different 
properties should be used or the use of plastics 
where a metal or alloy would give better service 
would be unfortunate. There is no plastic that 
fits all uses. The manufacturer that intends 
making use of plastics in his product should seek 
the advice of the makers of the plastic material 
before jumping at conclusions. 


need for plate cleaning before weld- rs . 
ing. In cases where there is a large Oriving Chuck, Tailstock Chuck Air Cylinder 
amount of scale, buffing with a 

power wire wheel usually provides Sith Seanke } 
sufficient edge cleaning. Formerly, 
grinding and sand blasting were Fm hots 
frequently required. 

The welding head is provided 

with a straight wire guide for Tenilstock 
butt-welding. A pointer is used head only 
for following irregular seams. For A 
prepared joints, roller guides are 
provided for engaging the seam. 


The welding head can be changed 
from butt- to fillet-welding in a 
few minutes. 


Fig. 3. Diagrammatic View of the Method of Holding Tube 


and Heads for the Making of Girth Seams 
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Advantages and 


Characteristics of 


Light-Metal Permanent-Mold Castings 


Abstract of a Paper by L. F. Swoboda, Presented before 


[ne remarkable service provided by light- 
metal castings in various war applications 
can be attributed in no small degree to the 
development and improvement of the permanent- 
mold casting process. Aluminum and magnesium 
alloys in the form of permanent-mold castings 
have contributed to increasing the speed, effi- 
ciency, and range of our fighters and bombers. 
Light-metal alloy landing and tail wheels, and 
numerous engine and air-frame parts, have 
helped to reduce the weight of war planes and 
improve their operating performance. Naturally, 
these uses represent only a fraction of the light- 
metal permanent-mold castings employed in our 
war equipment. They are, however, indicative 


of the quality and usefulness of these light-metal 
products. 


Difference between Permanent-Mold Casting 
and Die-Casting 


The process of permanent-mold casting con- 
sists of pouring molten metal into a hot metal 
mold or die. It differs from the die-casting 
process in that the metal is fed into a hot mold 
cavity by the force of gravity rather than into 
a water-cooled die by pressure. 

A variation in the permanent-mold process 
frequently employed greatly expands the use of 
the process. This consists of using a dry sand 
core for the interior surfaces and a metal mold 
for the exterior surfaces. This semi-permanent- 
mold method is used when it is impossible to 
remove steel or iron cores from the interior of 
the finished casting. It may also be used when 
a smoother surface is required on the exterior 
than could be obtained if the part were made as 
a sand casting. Furthermore, by the semi-per- 
manent-mold method, most of the metallurgical 
advantages of the permanent-mold process can 


be obtained, even though dry sand cores have to 
be used in part. 


Advantages of Permanent-Mold Castings 


Castings made by the permanent-mold pro- 
cess have many advantages, the most outstand- 
ing of which is their metallurgical superiority 
over other cast products. If the metal is cor- 
rectly poured into a properly designed mold 
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(assuming the casting is well designed for the 
process), solidification takes place progressively; 
that is, the part of the casting farthest removed 
from the sprue and risers solidifies first and is 
fed by the successive additions of molten metal 
as the mold is filled. 

It is this progressive feeding of the casting, 


together with the rapid chill the metal receives’ 


on coming in contact with the metal mold, that 
produces a dense, fine-grained metal, the me- 
chanical properties of which are substantially 
higher than those obtained in other types of 
castings. Furthermore, the physical properties 
are also enhanced by the fact that well designed 
permanent-mold castings are unusually free 
from the more common foundry defects, such as 
dross, air pockets, and porosity. 

The general soundness of permanent-mold 
castings also reduces the losses resulting from 
foundry defects which may be uncovered during 
the machining and finishing operations. It is 
frequently found that the amount of finish nec*s- 
sary for machining may be reduced below that 
required for sand castings, and since the essen- 
tial surfaces of the casting can be made smooth, 
for many purposes finishing operations may be 
eliminated. As a result of the smoothness and 
accuracy possible with the permanent-mold pro- 
cess, many holes can be cored to size, thereby 
eliminating some machining operations entirely. 

Pressure-tightness is another advantage in- 
herent in permanent-mold castings. This quality 
is often the determining factor in selecting per- 
manent-mold castings rather than sand castings 
for a specific application. 

Permanent-mold castings are not precision 
products, and consequently, certain tolerances 
cannot be held too closely. Their dimensional 
accuracy, however, is intermediate between that 
of sand castings and die-castings. Somewhat 
greater tolerances are necessary in semi-per- 
manent-mold castings, especially when a fairly 
large part of the surface is in contact with sand. 


Cost Considerations in Connection 
with Permanent-Mold Castings 


A number of factors are involved in determin- 
ing the cost of permanent-mold castings. In 
comparing the cost of permanent-mold equip- 
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ment with sand foundry equipment of similar 
production capacity, it is frequently found that 
the cost sometimes favors one process and some- 
times the other, and only a careful analysis of 
the factors involved will give the answer. 

It must be remembered, however, that when 
a large number of castings is involved, the mold 
cost becomes a practically negligible item. As 
the number of castings produced increases, the 
initial cost of the mold is distributed over a 
greater number of items. Furthermore, it is 
the foundry’s responsibility to maintain or re- 
place permanent-mold equipment as long as it 
is considered active, and the buyer has only the 
cost of the first mold to consider. On the other 
hand, it is the buyer’s responsibility and expense 
to keep sand foundry patterns in good repair. 

It may also be found that the smoothness and 
accuracy of castings produced in permanent 
molds eliminate sufficient machining to more 
than offset the cost of mold equipment, even in 
the case of very limited production runs. In 
castings requiring considerable surface prepar- 
ation and machining, it is often economical to 
employ the permanent-mold process for a small 
number of castings because of the saving in 
machining and finishing cost. 

In some cases, the decreased amount of metal 
which must be removed from the individual sur- 
face of a permanent-mold casting will result in 
lower machining costs. Actually, however, the 
amount of metal to be removed is not nearly so 
important as the great variation in uniformity 
between sand and permanent-mold castings. 

While the removal of a greater amount of 
metal can easily be accomplished by increasing 
the depth of cut, the efficiency of a large pro- 
duction machining set-up is dependent upon the 
uniformity of the casting. When castings are 
not uniform, minor set-up adjustments must be 
made for each piece, and this decreases the out- 
put per hour. Because of their greater uniform- 
ity, permanent-mold castings can be machined 
more cheaply than comparable sand castings, 
since a greater number can be machined per 
hour. The larger the production, the more ap- 
parent these savings become. 

Another item to consider in determining the 
cost of permanent-mold castings is that less 
metal is required per piece. This results from 
the smaller amount of finish required and the 
smaller tolerances. This saving in metal cost 
is self-evident, especially in the case of quantity 
production runs. 


The Design of Permanent-Mold Castings 


Experienced casting designers can usually 
design the parts to make them adaptable for the 
permanent-mold process without sacrificing their 
appearance or utility. By anticipating the prob- 
lems of mold designers and foundrymen, they 


can incorporate features in the design that will 
facilitate the manufacturing process and result 
in sound metal throughout the casting. 

The designer should also be responsible for 
the selection of alloys and heat-treatments. By 
knowing the physical and mechanical properties 
of the available alloys and their effect on fab- 
rication, service life, and the final cost of the 
casting, he can specify the alloy that will best 
meet the anticipated service conditions. 

The mold designer, by virtue of his experience, 
can incorporate features in his designs that will 
produce sound, uniform castings without resort- 
ing to expensive and time-consuming cut-and- 
try methods. A good supplier should also be 
equipped to exercise close technical control. 


Important Points to Consider 
in Casting Design 


There are a number of important factors to 
be considered in the design of light-metal per- 
manent-mold castings. A careful analysis of 
these factors will aid the designer in obtaining 
higher quality and greater economy. For ex- 
ample, a large percentage of castings now made 
in sand molds could be made in permanent molds 
without resorting to design changes. With afew 
minor changes in design, however, it is fre- 
quently possible to obtain greater production, to 
simplify the mold construction, or, as the case 
may be, to permit the use of a full permanent 
mold instead of a semi-permanent mold. 

One of the chief requirements in the design 
of permanent-mold castings is to allow for the 
withdrawal of cores from the casting and the 
removal of the casting itself from the mold. In 
some instances, the castings are of an inherent 
design that cannot be changed sufficiently to 
permit the use of a solid core. For this class 
of castings, it is necessary that split cores, mul- 
tiple-piece molds, or sand cores be used. In other 
cases, however, a permissible change in design 
will make possible the use of a single-piece core, | 
thereby reducing the production costs. 

When castings are designed to facilitate their 
production, the designer should use a minimum 
number of cores, since their replacement in 
the mold requires more handling and slows down 
production speed. To minimize maintenance 
cost, extremely long, thin cores should be avoided 
whenever possible. Furthermore, the number 
of mold parts should be as small as possible, 
since speed of operation is important in main- 
taining proper mold temperature. 

It is necessary for the supplier’s designer to 
know where the jig “spots” are located. The 
marking of jigging points on the blueprint will 
aid the mold designer in placing parting lines, 
gates, and risers. In addition, the designer 
should know the exact position of the buyer’s 
locating points, so that both the supplier and 
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buyer will check the accuracy of the casting 
from the same spots. 

It is sometimes desirable to cast inserts of 
other metals in light-metal permanent-mold 
castings. Since the light-metal alloys have dif- 
ferent coefficients of expansion from other met- 
als, a definite foundry technique is required for 
the economical and proper use of such inserts. 


Uniformity and Thickness of 
Metal Section 


Whenever practicable, uniform sections should 
be maintained throughout a permanent-mold 
casting. Section uniformity helps not only to 
simplify the gating and feeding problem, but 
also to equalize the rate of solidification—a very 
important factor in controlling the quality of 
permanent-mold castings. 

With any kind of cast product, when sections 
vary in thickness, there is a tendency for in- 
ternal strains to be set up in the casting, caus- 
ing non-uniform solidification, which may lead 
to shrinkage and cracking. In a design where 
light and heavy sections join, a gradual increase 
in thickness of the thinner section toward the 
point of junction will help considerably. This 
blending assists in distributing loads over a 
larger area of the casting, in service, and thereby 
eliminates undesirable stress concentrations. 

The minimum section thickness in light-metal 
permanent-mold castings depends materially on 
the size, pressure requirements, and intricacy 
of the casting. In general, however, the min- 
imum section thickness that can be cast in per- 
manent molds is approximately 1/8 inch. When 
extremely thin sections are required, however, 
it may be necessary to make an engineering 
compromise, since it is necessary to sacrifice 
some smoothness of surface to attain the de- 
sired thinness. 

Limitations on section thickness also apply to 
the design of ribs in light-metal permanent-mold 
castings. Particular attention should be given 
to thin ribs, especially those that are highly 
stressed. Their rapid cooling in the mold may 
set up casting strains that will result in a lower- 
ing of the strength of the casting and possibly 
in cracks. In service, thin ribs may be points 
of failure, particularly when they are subjected 
to tension loads. For purposes of minimizing 
the danger of cracking, the edges of ribs should 
be blunt, rather than “full round.” 

The designer should provide generous fillets 
at all wall intersections to help prevent shrink- 
age and cracking at these points. Sharp internal 
corners constitute a source of weakness in cast- 
ings, and should be avoided. whenever possible. 
Likewise, special care must be taken to provide 
generous fillets where ribs join the supporting 
faces of the casting, as it is in such sections that 
many foundry defects occur. 
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The use of multiple-piece and dry sand cores 
broadens the scope of the permanent-mold pro. 
cess and makes possible the production of some 
castings that could not otherwise be made by 
this method. If the “under-cut” which necessgj- 
tates multiple-piece cores can be eliminated, 
however, a saving in cost will result. 

The amount of machine finish allowance neces. 
sary for permanent-mold castings will usually 
be less than that for sand castings. Naturally, 
larger castings will require more allowance than 
smaller ones. 


*x* * 


Cutting Gears with Carbide-Tipped Hobs 


Extensive tests carried out at the Joshua 
Hendy Iron Works with carbide-tipped gear- 
cutting hobs have previously been referred to 
in MACHINERY. Recent tests have established 
that carbide-tipped hobs operating at surface 
speeds of up to 300 feet per minute—with higher 
speeds in prospect—will cut gears satisfactorily 
with time savings of at least 80 per cent on both 
roughing and light finishing cuts. It is also 
stated that at least some makes of gear-hobbing 
machines may be readily rebuilt for high-speed 
operation, and that carbide-tipped hobs make it 
possible to use harder steels in gear blanks. 


Some of the specific results obtained indicate | 


that a pinion for an 8500-H.P. turbine can be 
rough-cut in five hours and forty minutes, as 
compared with a normal time of from twenty- 
seven to thirty hours. This saving in time is 
far greater than the average claimed, but is an 
indication of what can actually be accomplished 
in certain instances. It is also important to note 
that the blank used for this experiment was 
made from a steel about 50 per cent harder than 
that used under ordinary conditions. 


Although some tests have not yet been carried 


on to such an extent that final conclusions can 
be drawn, test runs seem to indicate that higher 
speeds and lighter feeds give the best cutting 
results in hobbing with carbide tools. This is 
not surprising, since this fact seems to be quite 
well established for several other machining 
operations with carbide tools. The hobs used 
in these experiments were 6 inches in diameter 
with a 2 1/2-inch bore and a five diametral pitch 
single thread. 


* * * 


Printed copies of the Simplified Practice Rec- 
ommendation R206-44 for Swiss Pattern Files, 
as prepared by the Division of Simplified Prac- 
tice, National Bureau of Standards, Washing- 
ton, D. C., are now available from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C., at 5 cents each. 
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Solving Compound-Angle Problems 


First of Two Articles on the Solu- © 

tion of Compound-Angle Problems. 

This Article Deals with Some of 

the Fundamental Types of Prob- 
lems to be Considered 


By HOLBROOK L. HORTON 


angles are involved are encountered in 

tool design or toolmaking, in aircraft de- 

sign, and in miscellaneous classes of structural 

work. In this article, three types of compound- 
angle problems will be considered. 

The first type is illustrated in Figs. 1 and 3. 

Fig. 1 shows a thread-cutting tool where the 


Proce in which compound or resultant 


--T ‘ 
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Fig. 2. Diagram Showing How Compound Angle C 
is Utilized in Connection with Holder for Grinding 
Thread-cutting Tool 


Fig. |. The Compound Angle C of This Precision 
Thread-cutting Tool is Determined so that the Tool 
can be Correctly Positioned for Grinding 


angle A between the cutting edges in the plane 
x—x is known, as well as the front clearance 
angle B. It is desired to find the angle C be- 
tween the front faces of the tool in plane y-y 
at right angles to the inclined front edge of the 
tool. This angle would be required in cases. 
where a holding block is used for grinding preci- 
sion thread-cutting tools; as shown in Fig. 2. 

Fig. 3 shows a similar problem, except that a 
forming tool is involved. Here the angle A in 
the top plane 2-2 of the cutting tool is as shown, 
and for a given clearance angle B, the corre- 
sponding angle C in the plane y-y at right angles. 
to the inclined front edge is required. 

The derivation of the formula for determin-. 
ing the compound angle in this type of problem 
is as follows. Referring to Fig. 1: 


Cos B no=moXcosB (1): 
Tan 4A = ~~ ro=mo X tan14A (2): 
Tan =—— (3) 

mo tan 4A tan 4A 
Tan XcosB  cosB (4) 


The same formula applies to Fig. 3, and the 
derivation is similar. 

Problem—To find the angle between the front 
faces of a thread-cutting tool having a known 
clearance angle, which will permit the grinding 
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Fig. 3. Another Compound-angle Problem, Similar to 
the One Shown in Fig. 1, Involving a Forming Cutter 


of these faces so that their top edges will form 
the desired angle for cutting the thread. 

Solution—Referring to Fig. 1, let A — 60 de- 
grees and B — 15 degrees. 


Then 
tan 4A tan 30 deg. 0.57735 
1 = — 
cos 15 0.96592 
— 0.59772 (4) 


a = 30 degrees 52 minutes 


C = 61 degrees 44 minutes 


Practical Application of Formula—The form 
of tool-holding block shown diagrammatically in 
Fig. 2 can be employed for locating the thread- 
cutting tool at the correct angle for grinding. 
In making such a holding block, two faces of the 
block are machined at an angle with the center 


line equal to £. as shown. The slot into which 


the tool is inserted is cut into the block at an 
angle with a vertical plane parallel to the side 
of the block equal to the clearance angle B, as 


178—MACHINERY, March, 1945 


shown in the plan view. To facilitate the ma. 
chining of the slot, this block is made in ty) 
sections which are held together by screws anq 
dowel-pins. 


Second Type of Compound-Angle Problem 


The second type of compound-angle problem 
is illustrated by the diagram Fig. 4, which rep. 
resents a block with a rectangular base, two ver. 
tical sides, and two sides which slope at different 
angles. A is the angle between the sloping front 
edge ox of the block and the front edge of the 
base nx. B is the angle between the sloping left. 
side edge oz of the block and the left-side edge 
of the base nz. C is the angle between the slop. 
ing edge oy, which forms the intersection of the 
two sloping sides of the block, and the intersec. 
tion of a vertical plane passing through this 
edge with base ny of the block. R is the angle 
between a vertical plane passing through oy and 
the front face of the block. Angles A and B are 
thus the component angles, and angle C is the 
resultant compound angle. Angle R is the angle 
of rotation measured in a horizontal plane be- 
tween the plane of angle C and the plane of 
angle A. The formula for angle FR is derived 
as follows: 


zn = on X cotB 


(5) 


an = on X cotA 
on 


(6) 


(7) xy (8) 


zn__ on X cotB 


on X cotA (9) 
cot B 
TanR (10) 


When angle R is measured from a plane par- 
allel to that of angle B, 


cot A 
cot B 


The derivation for angle C is as follows: 


Tan R = (11) 


Cot A = nz X cotA (12) 
Cot B= xy —=on X cot B (18) 
Cot C = yn = on X eke (14) 

(yn)? == (nx)? + (ay)? (15) 


(on)? cot?C = (on)? cot?A + 
(on)? cot?B (16) 


Cot?C cot?A + cot?B (17) 
Cot C = \/cot?A + cot?B (18) 


ex 
fr 
re 
fr 
sli 
se 
Sé 
I 
Zn 
Cot B = — 
on 
cy 
rn 


Ma. A similar type of compound-angle problem, Tan C = \/tan?13 deg. + tan?9 deg. 
two except that the component angles are measured : . 
and from the vertical, . illustrated by mes ae = V (0.23087)? + (0.15838) 
‘+ 5, Here a rod or pipe is supported by a a —_—, 7 
tar block. The rod or pipe is inclined = V/0.05330 + 0.02508 = \/0.07838 
em at angle A with seen Tan C 0.27996 
elevation, and at angle B as seen from the , 
lem eaten. The angle of inclination C in C = 15 degrees 38 minutes 
rep. section z-x is the resultant of angles A and B. Practical Application of Formula—Assume 
ver. Angle R, as shown in the plan view, is the angle that a hinged angle-plate is to be employed in 
rent between the vertical center line and plane x-z. drilling the block. Place the rectangular block 
ront The diagrams Figs. 6 to 8, inclusive, show the on the angle-plate with the front edge of the 
the same block placed in three other positions. block farthest from but parallel to the hinge if 
eft. The formulas for angles R and C are: the front and side elevations are as in Figs. 5 
dge When R is measured from a plane parallel to and 6, or with the front edge nearest to and 
lop- that of angle B, parallel with the hinge if the front and side 
the cot (90 deg. — A) elevation angles are as shown in Figs. 7 and 8. 
Sec. Tan R = : (19) Fig. 9 shows the block in the initial position on 
this cot (90 deg. — B) the angle-plate. 
igle tan A Next, rotate the rectangular block on the 
and Tank = tan’B (20) angle-plate clockwise through the required angle 
a When R is measured from a 
gle plane parallel to that of angle A, 
be- 
cot (90 deg. — B) 
tan B 
Tan R= (22) 
(5) 
TanC tan?A + tan*B (23) 
(6) Problem—To drill a hole in a 
rectangular plate for the insertion 
of a rod or pipe at an angle with 
(8) the horizontal when the angles 
which the inserted rod or pipe 
(9) make in the front and side eleva- 
tions are given. 
Solution—As viewed from above, 
10) the rod or pipe will be inclined in 
one of the four quadrants formed 
ar- by the horizontal and vertical cen- 
ter lines of the plate, as shown in 


Figs. 5 to 8, inclusive. If the front 
1) angle of inclination A is 13 degrees 
and the side angle of inclination B 


is 9 degrees, the angle of rotation 
R and the resultant compound 
2) angle C are computed by the fol- 
lowing formulas: 
3) tan A tan 13 deg. 
tanB tan9 deg. 
4) 
0.23087 
=. 15838 1.4577 (20) 
R = 55 deg. 33 min. 
6) (measured from a plane parallel 
7) to that of angle B) Fig. 4.. This Pyramidal Block Represents a Second Type of 
Compound-angle Problem, in which C is the Compound Angle 
3) Tan C — \/tan?A + tan?B (23) and A and B are the Component Angles 
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of rotation R, as shown in Fig. 10, if the front 
and side elevation angles are inclined as in 
Fig. 5 or 7; or counter-clockwise if these angles 
are inclined as in Fig. 6 or 8. Then raise the 
upper half of the angle-plate through the re- 
sultant compound angle C, and the work-piece 
will be in the correct position for vertical drill- 
ing of the hole, as shown in Fig. 11. 


angles to the line of intersection v-w of the 
angular face plane of the block and the hori. 
zontal plane. Angle R, as shown in Fig, 19 
represents the angle from one side of the block 
to the vertical plane in which compound angle 
Ci lies. 

The derivation of the formulas for angles Rp 
and C;, is as follows: 


Third Type of Compound-Angle Problem Tan (24) 
The third type of compound-angle problem is 0 yo 
illustrated by Figs. 12 and 18. In Fig. 12 is iw Ome (25) 
shown a rectangular block with a top face that 
inclines in two directions. If the plane of the Tan vwo =——2— (26) 
top face of this block is extended downward ow 
until it intersects the horizontal plane, it will be But 1 a le R. Therefor 
seen that it is inclined at angle A with the hori- ee — 
zontal along one side of the block and at angle B Tan R =—~ (27) 
along the other. Angles A and B are the two ow 
component angles of compound angle C;. This wa yo. yo (28) 
compound angle is measured in a plane at right ~ tan A tan B 
8 
Front yi levation Side Elevation Front Elevation Side Elevation 
FIG, 5 FIG.6 
| 
| 


1\ 
Front Elevation 
FIG,7 


Side 


Front Elevation Side Elevation 


FIG.8 


Figs. 5 to 8. 


Four Variations of a Compound-angle Problem, Involving 


the Drilling of a Hole in a Rectangular Block for an Inclined Rod or Pipe 
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Figs. 9 to 11. Diagrams Showing Three Steps in Positioning Block for Vertical 
Drilling of Hole in which a Rod or Pipe is to be Inserted at a Required Angle 


tan B 


Tan R= ge (29) 
Tan A yo=ovXtanA (30) 
Cos R om = ov X cosR (31) 


ov X tanA 


= 
Tan om ov X cosR (32) 
tan A 
(33) 


When angle R is measured from the plane in 
which angle B lies, the formulas for angles R 
and C; are: 


tan A 

Ta (34) 
tan B 


In Fig. 18 is shown the same rectangular 
block with angular face inclined in two direc- 
tions but viewed in a different position. The 
angle that the side edge of the angular face 
makes with the vertical plane xyz is represented 
by angle A. The angle that the bottom edge of 
the angular face makes with this same vertical 
plane is represented by angle B. These are the 
component angles of compound angle C2. Cz is 
the angle between the angular face of the block 
and the vertical plane xyw when measured at 
right angles to the intersection of the angular 
face and the vertical plane xyw. 


In this case the general formula for finding 
the compound angle when the two component 
angles are known is: 


Tangent of compound angle — cosine of 
angle of rotation tangent of normal angle 


The angle of rotation is that component angle, 
one side of which is the intersection of the two 
planes forming the compound angle. (In Fig. 13, 
B is the angle of rotation.) The normal angle 
is the other component angle, which is measured 
in a plane at right angles (normal) to the plane 
of the angle of rotation. (In Fig. 13, the normal 
angle is angle A.) 

Referring to Fig. 13, the derivation of the 
formula for angle C. when angles A and B are 
given is as follows: 


Angle noy = angle B (36) 
Angle lux = angle noy (37) 
lv 
Cos = (38) 
Cos B= lvu= vx X cosB (39) 
TanA=—~ (40) (41) 
xy 
VX 

Tan A = on ln = tanA (42) 

Ww _ 
Tan ore vx X cos B= (43) 
Tan C.—cosB X tanA (44) 
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Problem 1—Given angle A =— 47 degrees 14 

minutes and angle B — 38 degrees 10 minutes, 

as shown in Fig. 12, to find compound angle C;. 
Solution— 


_ tanB tan38 deg. 10 min. 
tan tan 47 deg. 14 min. (29) 
__ 0.78598 __ 
= 0812 0.72695 


R = 36 deg. 1 min. 
Tan _tanA ___tan 47 deg. 14 min. 


cosR ~_— cos 36 deg. 1 min. 
1.0812 
=7.30902 1.3364 (33) 


C, = 53 degrees 12 minutes 


Problem 2—Given angle A = 47 degrees 14 
minutes and angle B — 38 degrees 10 minutes, 
as shown in Fig. 13, to find compound angle Cz. 

Solution— 


Tan C2. —cos B X tanA (44) 
= cos 38 deg. 10 min. & tan 47 deg. 14 min. 
= 0.78622 1.0812 
Tan C2 = 0.85006 
C. = 40 degrees 22 minutes 


Practical Application of Formulas—Suppose 
that a rectangular block is to be machined to 
form an angular face, the component angles A 
and B of which are as given in Fig. 12. The 
angles R and C, are first computed, and the block 
is then placed on the angle-plate so that the side 
from which angle R is measured is parallel with 


Fig. 12. A Third Type of Compound-angle Prob- 
lem is Represented by This Rectangular Block 
with Top Face Inclined in Two Directions 


182—-MACHINERY, March, 1945 


Fig. 13. A Variation of the Problem Shown in 
Fig. 12, in which the Component and Compound 
Angles are Measured from Vertical Planes 


the hinge axis, as shown in Fig. 14. The block is 
then rotated on the face of the angle-plate 
through the angle (90 degrees — R), as shown 
in Fig. 15. This places the vertical plane in 
which the compound angle is measured at right 
angles to the hinge axis of the angle-plate, as 
shown in Fig. 15. The upper face of the angle- 
plate is then tilted upward through angle (Cy, 
as shown in Fig. 16, placing the plane in which 
the angular face is to lie in a horizontal position. 

Suppose that a rectangular block is to be 
machined to form an angular face and that 
angles A and B are given, as in Fig. 18. Having 
computed angle C2, the block is placed on an 
angle-plate with its sides parallel with the sides 
of the plate and at right angles to the hinge axis, 
as shown in Fig. 17. The block is then rotated on 
the face of the angle-plate through the angle of 
rotation (angle B), as shown in Fig. 18, so that 
the vertical plane y — y in which the compound 
angle C. is measured is at right angles to the 
hinge axis of the angle-plate. The upper face of 
the angle-plate is then tilted through angle C,, 
as shown in Fig. 19, placing the plane in which 
the angular face is to lie in a vertical position. 
* 


* * 


During the first six months of 1945, the 
Standard Oil Co. of Indiana will honor 608 
employes by the presentation of gold pins for 
service of from ten to forty years. Of this num- 
ber, five employes have been with the company 
for over forty years each, seventy-four for 
thirty years or more, and 348 for twenty years 
or more. 
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Figs. 14 to 16. Diagrams Showing Three Steps in Positioning Block Shown in Fig. 12 
for Horizontal Machining of Inclined Face 

ate Manhattan Rubber Honors Employes Andrew N. Van Riper and Morris G. Fitts— 
wn : : gold pins studded with five diamonds in recog- 
in with Long Service Records nition of fifty years of service with the company. 
rht At a dinner recently held to honor employes The dinner also marked the organization of the 
as with long service records, the Manhattan Rub- Manhattan Pioneers, composed of the 270 em- 
le- ber Mfg. Division of Raybestos-Manhattan, Inc., ployes who have been with the company for 
Cy Passaic, N. J., awarded to two employes— twenty-five years or more. 
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rs Figs. 17 to 19. Diagrams Showing Three Steps in Positioning Block Shown in Fig. 13 
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Selecting the Correct Speeds and Feeds 
for Cylindrical Grinding Landis Co., Waynesboro, Pa 


Rotational Speeds of Wheel and Work — 


N determining the wheel and work speeds of 
rotation for a job, it is important to remem- 

ber the following: When a wheel is acting 
exactly right, the stresses set up in it by the 
speeds and feed are so close to the ultimate 
strength of the abrasive grains and the bond 
that even a very slight alteration in the stresses 
will make a great difference in the way the wheel 
acts—a slight decrease in the stresses makes it 
act harder; a slight increase, softer. 

The maximum speed of wheel rotation is de- 
termined by considerations of safety. The maxi- 
mum speeds specified in the Safety Code for 
Grinding should never be exceeded. Not all 
wheels have the same breaking speed; that de- 
‘pends not only upon the material of which the 
bond is made, but upon the grade (bond hard- 
ness) of the wheel. In the accompanying table 
are given the maximum speéds for the wheel 
shapes most commonly used in cylindrical grind- 
ing operations, as specified in the American 
Standard Safety Code. 


Speed Limits in Surface Feet per Minute for 
Straight, Taper, and Recessed Wheels 


Grade of Wheels of Vitrified Wheels of Resinoid, 
Bond and Silicate Bonds Rubber, and Shellac Bonds 
Soft 5500 6500 

Medium 6000 8000, 
Hard 6500 9500 


Since most cylindrical grinding is done with 
vitrified bond wheels, it is evident that, depend- 
ing upon the grade of the wheel, the maximum 
speeds for safe wheel operation will be from 
5500 to 6500 surface feet per minute. It should 
be understood that the wheel speeds given in the 
table are based on the strength of the wheels, 
and not on their cutting efficiency. 

Unfortunately, important as it is to keep the 
wheel speed correct, it is subject to variation— 
usually on the down side. Chiefly to blame is 
the unavoidable wear of the wheel. As its diam- 
eter is reduced (the speed in revolutions per 
minute remaining the same), the surface feet 
per minute may be so greatly decreased as to 
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Second of a Series of Three Articles | 


seriously affect the action of the wheel. Other 
factors that result in fluctuating speed are belt 
slippage and irregular power. 

For the sake of safety, as well as for good 
grinding, it is essential to check the revolutions 
per minute of the spindle before starting to 
grind. If a new wheel is started at the spindle 
speed used for a worn wheel on the preceding 
job, there is always the danger that the new 
wheel will break because of excessive speed. 


Selecting Speeds for Multiple 
and Formed Wheels 


Determination of wheel speeds becomes some- 
what more complicated on cylindrical grinding 
jobs when multiple wheels or formed wheels 
with widely different diameters are used. Ob- 
viously, at a given spindle speed, the larger 
diameter wheels will have greater speeds in sur- 
face feet per minute. This will make the larger 
diameter wheels act harder than the smaller di- 
ameter wheels. For best grinding results it is 
necessary, with multiple wheels, to have the 
hardness increase in inverse ratio to the diam- 
eter. If the grades of all the wheels in a mul- 
tiple set are carefully selected, all wheels will 
act alike. 

When a single wheel is formed to several di- 
ameters, all of which will grind simultaneously, 
it is obviously impossible that the various diam- 
eters will act alike. Fortunately, there is seldom 
a great difference in the diameters of a formed 
wheel, so that the variation in speeds is slight, 
and all needed correction can be made by choos- 
ing a compromise grade and speed. 

It may seem too elementary to warrant men- 
tion, but it is not unheard of for an operator to 
make the mistake of using the revolutions per 
minute of wheel and work for determining 
ratios. Of course, it is the.surface speeds that 
must be used. A simple formula for determining 
the revolutions per minute of any revolving ob- 
ject when the desired surface feet per minute 
are known, is 


revolutions per minute = 
surface feet per minute 
0.262 x diameter in inches 


‘ 


Effect of Increasing the Work Speed 


In general, increasing the work speed while 
all other factors remain unchanged will keep the 
wheel free-cutting—that is, it will make it act 
softer. This not only increases production, but 
it also produces a better surface quality on the 
work, This is contrary to what was once be- 
lieved to be the case. A too-hard acting wheel 
whose grains are dull and whose face is glazed 
and Joaded produces a shiny surface—which 
was once considered to be a sign of fine surface 
quality. It is now known that finish and surface 
quality are entirely different. Good quality comes 
only from a cutting action. 

The too-hard wheel does not cut. Its action 
is burnishing—which means that the minute 
“hills” on the surface are bent over and polished, 
and therefore, the surface has a good appear- 
ance. But, in use, such a surface will wear rap- 
idly, because the bent over material flakes off 
when in contact with another surface, as in a 
bearing. The real surface that is thus exposed 
is usually very poor. Luster, it is evident, is not 
an indication of a good surface. In fact, a matte 
surface may be of very high quality. 

Hence, it pays to use a work speed high 
enough to keep the wheel free-cutting. There 
are, of course, limits. One limit to work speed 
is the point where vibration causes surface de- 
fects, and another is where distortion of the 
work causes dimensional inaccuracies. The lat- 
ter is apt to occur with long slender pieces that 
are not adequately supported by work-rests. 
Hence, work speeds frequently must be kept 
lower than desirable. 

In the next article, when considering traverse 
speeds, another reason for. generally keeping 
work speeds as high as practicable will be given. 


Recommended Work Speeds for 
Different Requirements 


Practically all cylindrical grinding of cast 
iron and steel can be done with work speeds 
ranging from 60 to 100 surface feet per minute. 
Roughing cuts, and cuts to produce finishes of 
“commercial” quality, usually call for speeds of 
from 75 to 80 surface feet per minute. For 
especially good surfaces, 90 surface feet per 
minute will usually be found satisfactory. 

To indicate how work speeds vary, consider 
these examples from the Landis Tool Co.’s shop. 
To grind a steel shaft 3 1/2 inches in diameter 
to a good commercial finish, both rough- and 
finish-grinding are done at 100 revolutions per 
minute, or about 92 surface feet per minute. A 
roll 10 inches in diameter is ground at a slower 
speed to avoid vibration, in spite of the fact that 
an extra fine surface quality is required. It is 
rough-ground at 25 revolutions per minute, or 
about 65 surface feet per minute. For finish- 


grinding the speed is increased to 50 revolutions 
per minute, which gives 130 surface feet per 
minute—double that used for roughing. To get 
the finish required, without vibration, the wheel 
speed is reduced to 2500 feet per minute. 

Aluminum alloys and other comparatively 
soft metals can be ground at work speeds as 
high as 150 to 200 surface feet per minute. The 
reason is that, being soft, they do not set up 
such high stresses at high work speeds as do 
iron and steel. The wheel, therefore, doves not 
break down so readily; but soft metals tend to 
load the wheel, even at the higher speeds. To 
offset this, it is best to couple the higher work 
speed with a reduced rate of in-feed. The wheel 
thus contacts the work oftener, and less mate- 
rial is removed at each contact. 

If a work-piece is out of balance, slower work 
speeds will be necessary to prevent vibration 
and whipping. Usually, such parts as crank- 
shafts must be ground at work speeds of about 
35 to 45 surface feet per minute. The best way 
to determine the correct speed is to start with 
a fairly high speed without wheel contact, and 
reduce the speed until all vibration stops. 

Cams must be ground at very low speeds— 
much lower than their out-of-balance condition 
alone would require. This is because it is essen- 
tial for the cam roller to maintain close contact 
with the master cam at all times. At high speeds, 
it would not always follow the master cam, due 
to inertia. Thus, the usual work speeds for or- 
dinary automotive camshafts, depending upon 
their shape, are about 15 to 30 surface feet per 
minute for rough-grinding. Contrary to the 
usual rule, the finish-grinding is then done at 
a reduced, rather than increased, work speed. 
This is in order to allow the wheel time to cut 
the sides of the cams, which move over the wheel 
much faster than the cylindrical portions of the 
cams. It is customary to reduce the speed of 
cams to about one-half that used for rough- 
grinding, or to about from 7 to 15 surface feet 
per minute. 

When grinding very small cams, it is more ~ 
convenient to consider the revolutions per min- 
ute rather than the surface feet per minute. 
Small cams for distributors are ground at speeds 
up to 150 revolutions per minute. On the other 
hand, it may be necessary to grind very large 
cams having inverted curves, such as are used 
for radial engines, at a speed as low as 2 rev- 
olutions per minute. 

Throughout this article, where we have con- 
sidered only the rotational speeds of wheel and 
work, it is important to remember that what has 
been said applies only so long as other factors 
remain constant. The most important of the 
other factors are traverse and in-feed. In the 
next article these two factors, which are closely 
tied in with each other and with wheel and work 
speeds, will be covered. 
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Electronic Control Speeds Production 
of Ship Propellers 


Huge propellers for ships can be machined 
seven times faster as the result of an ingenious 
electronic control device developed at the West- 
inghouse Research Laboratories. This device 
was described at a recent meeting of the Amer- 
ican Institute of Electrical Engineers in New 
York. Acting as the electronic brain for a huge 
propeller-cutting machine, the new tracer con- 
trol makes possible the shaping of rough pro- 
peller castings entirely by machine. The Morton 
Mfg. Co. has built the equipment in which this 
new control is used. 

The tracer automatically guides two cutting 
tools over the surfaces of the 24-foot propellers 
so that they are shaped in two days instead of, 
as formerly, in two weeks. Because of the con- 
vex surface on one side of these large blades, it 
was not found possible in the past to finish the 
propellers completely by machine. The convex 
sides had to be ground and chipped by hand. 
The present machine with its electronic control 
cuts both sides of the propeller simultaneously. 


When in position, the propeller stands upright 
in the machine and turns while the cutting tools 
move diagonally up or down, one on each side 
of the propeller. The machine in which the work 
is performed is more than 50 feet long and 


weighs 100 tons. The propellers that are ma- 
chined weigh 10 tons each. | 
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Salt Bath Furnaces with a Bath 
Seven Feet Deep 


A large midwestern manufacturing plant has 
recently installed two Ajax-Hultgren electric 
salt bath furnaces for isothermal heat-treatment 
of special ordnance parts. These furnaces have 
the deepest salt baths constructed up to the 
present time, the depth being 7 feet. The fur- 
naces are internally heated by closely spaced 
electrodes. Large baths of this kind are prac- 
ticable only with internal heating, since local- 
ized overheating and premature pot failures 
would otherwise be likely to occur. By using 
closely spaced electrodes it is said that the tem- 
perature variations can be held to a maximum 
of 5 degrees throughout the salt bath. 


New Mercury Arc Converter for 
Low-Frequency Current 


A new mercury arc converter that fills out the 
low frequency range of electronic equipment 
required in the growing field of induction heat- 
ing applications, has been developed by the 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. As 
stated by S. R. Durand at the recent Induction 
and Dielectric Heating Conference in Chicago, 
the new mercury arc converter is designed for 
electronically changing power at commercial 
frequencies of 25 or 60 cycles into current of 


One of the Latest U. S. Army 
Contributions to the Offensive 
of the Chinese Armies against 
the Japanese is a Number of 
2 1/2-ton Ordnance Machine 
Shop Mobile Trucks, the In- 
terior of. One of which is 
Shown in the Accompanying 
Illustration. These Trucks 
Carry a Complete Self-con- 
tained Machine Shop and a 
Large Stock of Machinist's 
Hand Tools and Gages 


Because Machine Tool Build- 
ers were Unable to Make De- 
livery on Time, the General 
Electric Co. Built This 200- 
inch Gap Lathe to Turn Ma- 
rine Reduction Gears at One 
of Its New England Plants. 
This Big Lathe Incorporates 
Some Departures from Con- 
ventional Design. For Exam- 
ple, Concrete is Used in Place 
of Metal for the Base of the 
Lathe. This Expediency Saved 
Months of Time 


from 1000 to 2000 cycles. It is particularly suit- 
able for supplying current for forging, melting, 
and metal treating applications, where large 
masses of metal or metal parts must be effi- 
ciently heated at kilowatt capacities ranging 
from 250 to 1000, or even higher. 

Two highly successful applications of the new 
converters have already been made—one in a 
forge shop and the other in the melting section 
of a brass foundry. These mercury arc fre- 
quency changers are said to have performed at 
higher full load and at much higher partial load 
efficiencies than is possible with other types of 
converters for like frequencies. The operating 
and maintenance costs have also proved to be 
much lower. The units are quiet in operation 
and require no ventilation or air filtering, since 
they are water cooled, In addition, there are no 
vibration problems that make heavy and ex- 
pensive foundations necessary. 


Huge Numbers of Anti-Friction Bearings 
Used in the Aircraft Industry 


According to the Air Technical Service Com- 
mand at Wright Field, Dayton, Ohio, approxi- 
mately 100,000,000 anti-friction bearings of all 
types and sizes will be manufactured in this 
country in 1945 for the aircraft industry alone. 
In addition to this enormous number of assem- 
bled bearings, the aircraft industry will also 
make use of an additional 35,000,000 steel balls 
and 25,000,000 rollers. 

These figures indicate the complete depend- 
ence of aircraft on the manufacture of ball and 
roller bearings, which may be said to have be- 
come the life blood of the constantly growing 
air forces of the Allied Nations. These bearings 
are used not only in the engines, but especially 
in precision instruments, automatic equipment, 
remote contro] systems, and in all other controls, 


as well as in the electrically operated gun tur- 
rets. It is of particular interest to note that 
the number of anti-friction bearings in a Flying 
Fortress is 3141; in a Lightning plane, 2138; 
and in an ordinary trainer, 401. ; 

While today the bearing industry of America 
is no longer a bottleneck in the production of 
aircraft, it was only two years ago that the suc- 
cess of one of our greatest inventions—the 
Norden bombsight—depended upon whether or 
not the special bearings which were needed 
could be furnished in time, and in great enough 
quantities. Each bombsight called for 61 ball 
bearings of 25 different types, some of which, 
in terms of sensitivity, were the most difficult 
bearings to make. Fortunately, the American 
anti-friction bearing industry was equal to the 
demands placed upon it. It is no exaggeration 
to say that the ball-bearing industry is the basic 
industry in the aircraft field. 


New Process for Chromium-Plating 
on Aluminum 


According to information obtained from the 
Technical Processes Division of the Colonial 
Alloys Co., Philadelphia, Pa., chromium may 
now be deposited electrolytically on aluminum 
or aluminum alloys by means of a simple method 
known as the “preplating’”’ process developed by 
the company. The aluminum is_ thoroughly 
cleaned and then immersed in the preplating 
solution for a few seconds, after which it is 
electroplated in the usual manner using regular 
equipment. It is stated that the adherence of 
the plate is good and that torsion, heat, corro- 
sion-resistance, and weathering tests have been 
satisfactory. Chromium deposits of considerable 
thickness can be plated directly on the aluminum 
surfaces, or may follow copper, nickel, zinc, or 
cadmium plating. 
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‘There has been considerable demand from 
Washington agencies for research pertaining to 
machine shop production methods. Apparently, 
it is the belief of these agencies that the manu- 
facturers who have been responsible in the past 
for placing this nation 
at the head of all oth- 
ers in manufacturing 
methods are not ca- 
pable of continuing 
this work unless Gov- 
ernment bureaus step in with financial help and 
suggestions. 

Obviously, research relating to new methods, 
cutting tools, cutting lubricants, etc., is ex- 
tremely important, and has done a great deal 
to place machine shop practice on the high level 
that it has reached. Any fundamental research 
of real value requires time, however, and any 
research started at this time is not likely to 
bring appreciable results in the form of in- 
creased machine shop production during the 
present emergency. 

Furthermore, it is not the results of newly 
undertaken research that we need so much at 
this time as proper application of information 
that already has been recorded. Take, for ex- 
ample, the matter of carbide tools. While, with- 
out doubt, there is a great deal more to be 
learned about carbides than is known at present, 
everyone closely connected with the carbide tool 
field agrees that if everything now known about 
these tools were properly applied in the machine 
shops throughout the nation, machining could 
probably be speeded up 25 per cent, at least, 
without any further research. 

Industry has done a remarkably good job in 
the past without the assistance of Government 
bureaus. It could do 
a better job right now 
if there were less in- 
terference on the part 
of the multitude of 
Government agencies 
that cannot possibly know as much about the 
problems of the various industries as these in- 
dustries know themselves. Let us call a halt to 
this superimposed “assistance” of the Govern- 
ment. All that is needed is that industry be 
given a chance to progress as in the past instead 


Let Industry Do Its 
Own Shop Practice 
Research Work 


Industrial Research 
is Not a Government 
Function 
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of being hampered by the stifling of individyg) 
initiative, or by the Government endeavoring ty 
do what industry itself can do so much better. 
A return to the free play of individual initiatiye 
and enterprise would give better results than 
attempts to direct industry from Washington, 


Improved machinery and greater efficiency in 
industrial production have made the American 
standard of living possible. Still further im. 
provements in machinery and still greater eff. 
ciency will raise this standard of living to even 
higher levels in the days of peace to come. The 
things that machines and the men who operate 
machines produce are what everyone of us uses 
in his daily life. The more that is produced, the 
more there is for everyone to use—the bigger 
the pile of manufactured goods, the more there 
is to go around, the more to be divided between 
all who are able and willing to work. 

Some years ago a clear-thinking industrialist 
coined the slogan “A nation can have no more 
than it produces.” This 
slogan ought to be 
placed on the bulletin 
board of every indus- 
trial plant in the coun- 
try. It ought to be 
part of the creed of every labor union. The more 
food the farmers produce, the more there is for 
city and country dwellers alike; the more auto- 
mobiles built, the easier it is for everyone to 
have a car; the more washing machines, vacuum 
cleaners, electric irons, toasters, and other house- 
hold appliances made, the more of them will be 
used in American homes to lighten the work of 
the housewife. The bigger the production of 
our textile mills, the better clothes the American 
people will wear. 

The difference between the standard of living 
in this country and in the industrially backward 
countries of the world is measured entirely by 
the difference between the productive capacity 
of American workers and workers of less highly 
developed countries; because “a nation can have 
no more than it produces.” The future well- 
being of everybody will depend on how well this 
slogan is understood and applied. 


A Nation Can Have 
No More Than It 
Produces 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Electro-Mechanical Mechanisms Designed 
for Machine Tool Control 


An important factor in adapting standard and 
special-purpose machine tools for maximum out- 
put of war equipment is the design of their con- 
trols. The controls must be as universal as pos- 
sible, and at the same time, they must be simple 
and reliable. The latter qualities are necessary 
to insure continuous output of the machines at 
their maximum capacities when operated by 
semi-skilled men. 

Originally, purely mechanical controls were 
used on machine tools; now, however, hydraulic 
and electric controls are extensively employed. 
Hydraulic and electrical controls eliminate long 
control shafts and their attendant mechanisms, 
which are often difficult to install. The manip- 
ulation of levers, wheels, or other devices em- 
ployed on mechanically operated machines is 
much more tiring than the operation of push- 
buttons. 

Hydraulic controls have been applied mainly 
in combination with hydraulic drives, first on 
presses and later on planers, grinders, lathes, 
broaching machines, and milling machines. They 
can be simple in many cases, but may become 
complicated when they must be connected with 
moving saddles, etc. 

With the elimination of the belt drive from 
lineshafts and the introduction of self-contained 
motors, electrical control of machine tools be- 
came a logical step. Instead of one motor driv- 
ing various devices through long shafts, sep- 
arate motors were introduced, each of which 
could be started and stopped independently by 
remote push-button controls from the operating 
position. 

This system simplifies the whole arrangement 


of certain machines as, for example, the four- 
motor drives of grinders or the drives of radial 
drills. The electrical control of these machines 
is, however, relatively simple, as it merely con- 
sists of providing starting, stopping, and revers- 
ing devices for the motors. The greatest weak- 
ness of electrical control lies in the fact that the 
contacts are subject to wear, and a worn con- 
tact, a piece of dirt between contacts, or a loos- 
ened connection may prevent the proper func- 
tioning of the control. This may result in 
damage to the machine and work, and possibly 
endanger the operator. Therefore, guards must 
be provided to prevent such occurrences. Safety 
measures for this purpose must be efficient, yet 
of simple construction. 

It is important to note that the advantages of 
electrical controls can be increased by combin- 
ing them with certain mechanical arrangements, 
as is done in several mechanisms described in 
the following. One of these mechanisms, which 
has complete electrical control, is incorporated 
in a special planer employed in a shipyard. It 
is driven by a reversible 20-H.P., direct-current 
motor having a return speed about twice the 
speed of the cutting movement. 

The control gear is mounted in a large cab- 
inet, away from the machine itself, and is con- 
nected to the machine by a cable. Control is 
effected manually by means of start and stop 
push-buttons on the machine, or automatically 
by means of two reversing switch boxes on the 
bed, which are operated by the saddle at each 
end of the stroke. The switch boxes can be set 
to suit the required length of the stroke or trav- 
erse. If the reversing switches failed to oper- 
ate satisfactorily, the saddle would over-run its 
stroke and might damage something on its way, 
if it were not for a simple arrangement which, 


Fig. |. Diagram Showing an 


Electro-mechanical Arrange- 


ment Used on a Lathe for 
Machining Shoulders 
High Degree of Accuracy, 


to a 


Micrometric Stops being Em- 
ployed to Limit the Movement 
of the Saddle 
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Fig. 2. Schematic Arrangement of a Milling 
Machine, Showing the Electrical Devices for 
Table, Feed, and Quick-traverse Movements 


in any case, stops the movement of the saddle 
at the end of the stroke. 

The driving screw is turned down on each end 
to a diameter less than the root diameter of the 
thread, so that after over-running the length of 
the saddle traverse, the screw comes out of en- 
gagement, thus disconnecting the drive to the 
saddle. Rubber buffers are provided at each end 
of the bed, in order to absorb the energy of the 
moving saddle and to prevent it from further 
movement by its own momentum. 

In another case an electro-mechanical control 
has been applied to a lathe. In order to machine 
shoulders on turned parts with a high degree of 
accuracy, it is necessary to limit the longitudinal 


movement of the saddle by rigid stops, which 
are adjustable by a micrometric screw arrange. 
ment. The electro-mechanical device for this 
purpose is shown in the diagram Fig. 1. Ap 
overload safety clutch moves axially under the 
overload which is created by the saddle running 
against the rigid stop, and this axial movement 
operates a switch which stops the driving motor. 

The only criticism of such a design which 
might be raised is that, in case the clutch fails 
to slip or the switch does not work, the driving 
mechanism will be kept under working pressure, 
and breakage might occur, provided the over. 
load protection of the motor switch does not trip 
before damage is done. 

Of all the applications for electro-mechanica] 
control, perhaps the most interesting are those 
used on milling machines. Referring to the 
schematic arrangement in Fig. 2, the machine 
has two separate motors, one at A for the spin- 
dle drive, and the other one at B for the move. 
ments of the table, feed, and quick traverse. The 
change from feed movement to quick traverse 
and vice versa is effected by the solenoid-oper- 
ated clutch C, controlled by means of limit 
switches E. This machine is provided also with 
a solenoid-operated brake at D. Longitudinal, 
cross, or vertical traverses are provided for on 
this machine. 

The main disadvantages of such an arrange- 
ment are: (1) The space required for a solenoid 
is not easily available in a medium-sized machine 
tool; and (2) as already stated, electrical con- 
trol alone, without additional mechanical safe- 
guard, might cause trouble if the contacts fail 
to work satisfactorily. This arrangement, how- 
ever, clearly shows the simplification of the 
whole driving gear in comparison with a me- 
chanically controlled machine. 


oF 
Milling Machine 


Fig. 3. 
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Diagram Illustrating Operation of the Quick-traverse Motor on a Milling Machine. 
tration Showing the Seven Positions of the Single-control Lever of a Milling Machine. 
Showing where the Quick Traverse is Required between Successively Machined Surfaces 


Fig. 4.  Illus- 
Fig. 5. 
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Fig. 6. Positions of the 
Single-lever Control on 
a Milling Machine 
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In order to avoid the use of the feed quick- 
traverse clutch, a machine was made with a sep- 
arate quick-traverse motor Q (see Fig. 3) which 
acts on the outcoming shaft of the feed change- 
gear by means of a free-wheel device X. Thus, 
the feed drive is always in operation, and the 
quick-traverse drive outruns it as soon as the 
quick-traverse motor is started. Such an ar- 
rangement is only possible if the driving shafts 
always run in the same direction, which means 
that the reversing gear Y lies behind the free- 
wheel device. This is the case in the feed-drive 
diagram in Fig. 3, and it will be seen that this 
arrangement requires two control levers, one for 
mechanically reversing the movements, and the 
other for starting the quick traverse. 

In the arrangement illustrated in Fig. 2, a 
single lever operates both these controls. The 
different positions of this single-control lever, 
shown in Fig. 4, are: A, quick traverse to the 
left; B, table feed to the left; C, spindle start; 
D, neutral; E, spindle start; F’, table feed to the 
right; G, quick traverse to the right. They guar- 
antee, in a fool-proof manner, the sequence of 
starting the different movements—that is, the 
feed motor can only be started if the spindle is 
running, and the quick traverse can only be 
started after the feed movement has commenced, 
so that the danger of accidentally running 
straight into the cutter with the quick traverse 
engaged, is minimized. 

Two points of criticism against this particular 
arrangement of one master control handle can 
be raised. If a setter wants to move the table 
by means of the quick-traverse movement for 
setting purposes, he always has to start the 
spindle first; and the fact that the spindle can 
be stopped again as soon as the quick traverse 
starts, does not seem a sufficient safety factor, 
because a running cutter in the middle of set- 
ting-up operations is a dangerous condition. 
Two possibilities exist of using the quick trav- 
erse after a cut—namely, a return movement to 
the initial position, or, as in Fig. 5, a quick 
traverse in the direction of the feed movement 
to pass quickly over the distance D between 
two faces F, which have to be machined on the 
part C. In one of these cases, the operator has 
to go through all the other stages of the control. 

An electro-mechanical control which is de- 
siged to overcome the difficulties mentioned is 
incorporated in a production milling machine. 
The body, uprights, headstock, over-arm, and 


gear-cases are made of fabricated steel. The 
main features of the control arrangement are 
as follows: 

1. Starting, stopping, and reversing of the 
milling spindle are accomplished by means of 


_ push-buttons. 


2. Control of all table movements is by a 
single lever, as shown in Fig. 6. The various 
positions of this lever provide: A, quick traverse 
to the left; B, quick traverse to the right; C, 
feed movement to the left; D, neutral; EH, feed 
movement to the right. The direction of the 
table movement corresponds to the position of 
the control lever in the control-box gate. The 
top positions of the lever give the quick-traverse 
movements. 

3. It is possible to pass from one table move- 
ment to any other without the necessity of going 
through any spindle or feed movement that is 
not actually required. 

4. The spindle and the feed drive are inter- 
locked in such a way that the feed drive auto- 
matically stops as soon as the spindle drive 
ceases to work. This prevents the feed drive 
pushing a piece with its full power into a mill- 


‘jing cutter without cutting movement, thus 


avoiding the danger of the milling arbor being 
bent under the pressure of the feed drive. 

5. The quick traverse and the spindle drive 
are interlocked in such a way that the spindle 
drive stops as soon as the quick-traverse drive 
starts. In case of completely automatic control, 
a brake can be provided in order to stop the 
cutter from running any farther because of its 
momentum. Thus, a running cutter will not 
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mark the work when returning to its initial po- 
sition after a cut. 

6. The change from longitudinal feed of the 
table to cross-feed of the saddle in the case of 
one milling machine is effected by means of a 
sliding double pinion in the feed-drive gear-box 
A, Fig. 7. Three positions of the sliding gear 
are possible—namely, longitudinal feed, neutral, 
and cross-feed. The feed-drive motor B can be 
started only when either the longitudinal feed 
drive or the cross-feed drive is engaged. Thus, 
it is impossible to engage the gear when the 
motor is already running. 

7. The trip-dogs that are provided for termin- 
ating the feed movements stop the feed-drive 
motor, in addition to disengaging the gears in- 
stantaneously. A mechanical safety factor is 
thus introduced in case thé electric control fails. 

8. As the overload protection of the feed- 
drive motor only limits the power of the drive 
independently of the speed of the feed move- 
ments, the safety clutches C are provided to 
limit the transmitted movement of the feed- 
drive screws. 


The foregoing features are obtained in the. 


following manner: In addition to the motor for 
the coolant pump, three reversible motors are 
provided—a 5-H.P. motor, mounted inside the 
body under the upright of the machine, drives 
the milling spindle; a 1-H.P. motor B actuates 
the feed drive, and is mounted inside the body 
under the table saddle; and for the longitudinal 
quick traverse of the table, a 1/2-H.P. flanged 
motor D is fitted to the saddle. 

The diagram of the electrical connections, 


Fig. 8, shows how the interlocking of the move. 
ments of the different motors is obtained. } 
will be observed that the starters for the feeg. 
drive motor and for the quick-traverse motors 
have no retaining contacts, so that the motors 
are running only when the push-buttons are 
pressed. While the control of the spindle motor 
is effected by means of ordinary push-buttons, 
the control of the motors for the table move. 


-ments is effected by push-buttons through a spe. 


cial mechanical device. The control box, Fig. 9, 
is a self-contained unit, mounted on the front 
of the saddle. Although this control box is de. 
signed for hand controls only, it can easily be 
adapted to obtain complete automatic cycles of 
operation. 

The mechanism inside the control box can be 
divided into three groups: Group 1 is the con- 
trol of the push-buttons whose functions are 
indicated in the illustration. Control lever 4 
pushes these buttons by means of the T-piece B. 
For this purpose, it is so mounted as to swivel 
about two axes—vertically about axis C, and 
horizontally about axis D. Group 2 concerns the 
controls for the feed clutch mechanism. In start- 
ing the quick-traverse motor, it is necessary to 
disconnect the feed-drive worm-wheel from the 
worm-wheel shaft. This is effected by the flat 
end £ of control lever A. The control lever moves 
upward into a position to press either of the 
two quick-traverse push-buttons, and also de- 
presses angle-lever F’. By this movement, clutch 
sleeve H is withdrawn through bar K and fork 
L. As soon as control lever A is withdrawn from 
the quick-traverse position, it leaves angle-lever 
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Fig. 8. Diagram Showing Electrical Connections of a Milling Machine 
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Fig. 9. Diagram Illus- 
trating the Action of the 
Control Box of a Milling 
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F free, thus allowing spring M to push fork L 
and clutch sleeve H into the engaged position 
of the clutch. 

Group 3 is the interlocking and automatic 
stop mechanism. Control lever A can only move 
right or left for the purpose of pushing one of 
the feed-drive push-buttons if one of the grooves 
a, b, c, or d in stop-bar N allows the locking 
bar P to move. On the other hand, if bar N is 
pushed into its central position, it moves con- 
trol lever A into the neutral position through 
locking bar P. 

Bar N is controlled by the rack and pinion R. 
Pinion R is keyed to shaft S, which, in turn, 
operates the sliding double pinion in the feed- 
drive box (see Fig. 7). This control can also be 
effected by hand through a handle which is also 
keyed to shaft S at the front of the machine. 
The position of grooves a and b opposite locking 
bar P corresponds to the longitudinal feed drive 
being engaged, and that of c and d to the cross- 
feed being engaged. In its neutral position, the 
sliding double pinion, through locking bar P, 
prevents control lever A from starting the feed- 
drive motor. 

For quick traverse, however, control lever A 
is lifted out of engagement with locking bar P, 
and is, therefore, free to start any quick-trav- 
erse movement, whether the feed-drive gears 
are in mesh or not. The feed movements are 
stopped by trip-dogs pushing bar N downward 
(longitudinal-feed movement of table) by means 
of sloping faces T, or upward (cross-feed move- 
ment of saddle) by means of sloping faces U. 
It is clear that by thus moving bar N, and with 
it lever A into the neutral position, the electrical 
drive is stopped by releasing its push-buttons, 
and at the same time the mechanical drive is 
interrupted by moving the sliding double pin- 
ion into its neutral position. 


Subsidized Competition Unfair 
to Railroads 


In a recent address before the Northwest 
Shippers Advisory Board, Thomas Balmer, vice- 
president of the Great Northern Railway, called 
attention to the fact that the railroads must pay 
for their own right-of-way, although huge pub- 
lic sums are spent on waterways, highways, and 
air fields. The nation’s railways cannot be ex- 
pected to grow and flourish under a policy that 
requires them to pay for their own right-of-way 
and their own terminal facilities, while com- 
peting with transportation that is heavily sub- 
sidized by public funds. ‘No one can deny that 
the railroads are the backbone of the national 
transportation system in peace as well as in war, 
and that they have a record of steadily improv- 
ing service while, at the same time, reducing 
rates. 

Mr. Balmer also referred to the flood of pro- 
posals in this country to “create prosperity for 
everyone after the war by immense expendi- 
tures of public money.” “Many of these pro- 
posals,” he said, “comprise super-systems of 
highways, airways, and waterways, to be built 
at public expense and maintained wholly or in 
part at public cost. 

“These proposals assume that, in some vague 
and indefinite way, they will so improve the 
public welfare and increase the national income 
that somehow, in the end, all the bills will be 
paid, and nobody will feel the pain. But the 
only ultimate end of this line of thinking can be 
repudiation of public debt or the depreciation of 
the currency, so that the debt can be paid off 
with money worth just so many cents on the dol- 
lar. In either case, the great majority of the frugal 
people in this country are being exploited.” 
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Man-Au-Trol—A New Automatic Machine Tool Contro| 


OME preliminary information on a new 

automatic control for machine tools that is 
as versatile as manual control has been made 
available for publication by the Bullard Co., 
Bridgeport 2, Conn., which company has devel- 
oped this ingenious device, known as the “‘Man- 
Au-Trol.” This device provides a new system 
of control which is said to manage all functions 
of a machine better than the human mind and 
experienced hands could. It embodies a com- 
pletely automatic control of machines to which 
it is applied; yet it is an independent unit that 
is not actually built into the machine. 

While the details of design of this device have 
not yet been disclosed, it is understood that, with 
a single push-button control, any operator— 
skilled or unskilled—can produce automatically 
all that the machine itself is capable of doing, 
both in respect to the amount of work and the 
variety of work. The device coordinates all 
operations in the proper sequence, timing them 
with the functions of the machine. 

The machine can instantly be changed from 
automatic operation on one piece to complete 
manual operation on the same piece or on an 
entirely different piece. It can be applied to 


any machining work where drilling, boring 
turning, facing, reaming, and similar operations 
can be predetermined, and makes possible pre. 
cise duplication of work dimensions. 

At present, this equipment is confined to uge 
on Bullard vertical turret lathes and on a new 
Bullard horizontal machine for center turning, 
chucking, and bar stock work. The new control 
device was originally applied to a Cut Master 
vertical turret lathe, which has been running 
twenty-four hours a day for nearly four years, 
The actual machining time was reduced from 
160 minutes per piece by former methods to 40 
minutes per piece. At the present time, several 
vertical turret lathes controlled by the new de. 
vice are operating in the plant of a large air. 
craft-engine manufacturer. 

The advantages especially claimed for the 
Man-Au-Trol are increased production; ease of 
setting up the work; saving of operator’s time 
—one operator can easily handle several ma- 
chines; and minimum maintenance cost. A bul- 
letin entitled “Man-Au-Trol—Master of the 
Machine,” covering the unusual possibilities of 
this new equipment, is available from the Bul- 
lard Co., Bridgeport 2, Conn. 


The accompanying illustration 
shows one of six giant ship pro- 
pellers, said to be the largest 
ever built in this country, near- 
ing completion in the Cramp 
Brass & Iron Foundries Division 
of the Baldwin Locomotive 
Works. These propellers are to 
be installed in the largest ore 
and cargo vessels ever built in 
America. Made from bronze, they 
are cast in cement molds. They 
are 22 feet in diameter and 
weigh almost 70,000 pounds 
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Spherical Turning Head Attachment 
for Boring Mill 


By A. F. FULLER 
Schenectady Works, General Electric Co. 


The problem of boring a spherical seat for a 
bearing lining in a turbine shell has been satis- 
factorily solved at the Schenectady Works of the 
General Electric Co. by using a spherical turn- 
ing head with a power feed and rapid-traverse 
hand-feed designed as shown in Figs. 1 and 2. 
The spherical bearing seat machined in shell A 
by this attachment is 16 1/2 inches in diameter 
and must be held to a tolerance of plus or minus 
0.001 inch. A horizontal floor type boring ma- 


Ada 


chine is used as the power unit for driving the 
attachment. The attachment can also be used 
on a vertical boring mill or, with suitable hold- 
ers, on a lathe or a drill press. 

The spherical turning head is installed on the 
5 1/2-inch spindle of the boring machine, as 
shown in the illustrations. The feeding of the 
arm J and tool K about the pivot bearing stud L 
is accomplished by a modified type of star-wheel 
arrangement which is actuated by rotation of 
the spherical turning head. After being prop- 
erly set up and adjusted, this feed requires no 
further attention from the operator. A spanner 
wrench applied to the square end of pinion-shaft 
B can be used for operating the rapid-traverse 
hand-feed in either direction when the head is 


Fig. |. 
Seat for Bearing Lining in Turbine Shell A 


Spherical Turning Head Set up for Machining 


Fig: 2. Spherical Turning Head in 
Position for Machining Seat in Shell 


MACHINERY, March, 1945—195 


alr- 
the 
ime 
ma- 
the 
of 
gas — 


not rotating without interfering with the power 
feed. This is made possible by having the mech- 
anisms of the two feeds operate independently 
of each other. The wrench for the rapid-traverse 
hand-feed is, of course, removed before the head 
is set in motion. 

The impulse arm C, which carries the feed- 
actuating screw D, can be attached to the col- 
umn of the machine if the spherical head re- 
volves, or it can be fastened to a conveniently 
located surface on the work when the attach- 
ment is used on a machine in which the work 
revolves and the head remains stationary. The 
method of installing arm C so that the adjust- 
able screw D will depress the ratchet-feed dog E 
at each revolution of the head or work is op- 
tional, but either the head or the impulse arm 
must revolve to operate the feed. The absence 
of any form of outboard support for the head 
makes it possible to perform a spherical boring 
operation in a blind hole. 
The feeding mechanism operates as follows: 
As the head revolves, screw D, Fig. 2, makes 
contact with the ratchet dog E, which is held 
against the ratchet wheel until the wheel has 
advanced far enough to relieve the pressure. 
During this period, the ratchet wheel, taper- 
pinned to a shaft F, revolves and, through worm 
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Milling Fixture which Utilizes Compressed Air 
for Clamping and for Ejecting Work 
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G and worm-wheel H (Fig. 1) bolted to the arm 
J imparts the required feeding movement to 
tool K. This feeding or pivoting movement of J 
about bearing stud L causes the point of tool K 
to follow a circular path of the radius requireg 
to machine the desired spherical surface. 

The adjusting screw D on arm C regulates the 
feed; the more screw D is lowered to increase 
the contact with ratchet dog H, the coarser wil] 
be the feed. This adjustment makes it possible 
to take coarse roughing cuts, as well as fine fin. 
ishing cuts. The ratchet dog EF is mounted in 
the ratchet case, which is free to turn on the 
feeding shaft. As soon as the pressure exerted 
by screw D on dog E ceases, a coil spring re- 
turns the case to its original position. 

As the center of the spherical or ball seat is 
required to be a fixed distance from the face of 
the work, a gage-block M was fastened to the 
spherical turning head at a fixed distance from 
the center of pivoting stud L to provide a sur- 
face for checking this setting. With this ar- 
rangement, the head can be removed from the 
work and returned to the proper position with 
a minimum loss of time. 

The cutting tool K is set the required distance 
from the center of stud L by means of a U- 
shaped gage-block (not shown), the ends of 
which are placed on each side of the tool and on 
the finished end surface of arm J. In taking 
roughing cuts, the tool is set a certain distance 
from the gaging surface of the U-shaped block, 
as required by the amount of stock to be re- 
moved. 

In taking the finishing cut, the tool is set by 
using a feeler gage with the U-shaped gage- 
block. This method of setting the tool permits 
it to be removed at any time and accurately re- 
placed. A jack-screw is used to support: and 
adjust the tool. The cutting edge of the tool 
must be located on the center line, passing 
through the center of the spherical turning head, 
and the spherical head must be accurately 
aligned with the center of the table when used 
on a boring mill, in order to machine the work 
to a truly spherical shape. An adjustable fric- 
tion brake is arranged to bear against the arm 
that holds the cutting tool to prevent any lost 
motion and to compensate for wear. 


Milling Fixture Designed to Clamp 
Six Pieces Simultaneously 


The fixture shown in the accompanying illus- 
tration was designed for a slot-milling operation 
on the small cylindrical part shown at A. It pro- 
vides for holding six of these pieces at a single 
setting. Each of the six pieces A is secured in 
the locating hole by spring-loaded plungers. The 
plungers have mushroom type heads, and each 


~ 
i a 


bolted to a planer table. 


Fig. 1. End View of Copper 
Billet, Showing Round Drilled 
Hole and Cross-sectioned Area 
Removed to Produce Square FIG.1 
Hole. Fig. 2. Set-up Consist- 


ing of Planer, Radial Drilling <4 E ; 


Machine Tables, and Milling 

Machine, Used in Machining 

Square Hole in Billet A. Fig. 3. 

Details of Cutting Tool Used in 
Bar D, Fig. 2 


E 


pair of plungers is operated by a separate air 
cylinder. 

When the operating lever is actuated, air is 
admitted to all three cylinders and the six 
plungers are thus driven forward to engage the 
work. As soon as the air pressure is released, 
the plungers are returned to their loading posi- 
tions by spring pressure. Air is then admitted 
under the pieces to eject them from the fixture. 
This fixture is employed in a British plant to 
speed production. 


Set-Up for Machining Long Square Holes 


The set-up shown in the accompanying illus- 
tration has been devised for the purpose of ma- 
chining a square hole 5 feet long in a copper 
billet which has already been drilled. An end 
view of the billet with the metal to be removed 
— by cross-section lines is shown in 

ig. 1. 

Referring to Fig. 2, the billet A is mounted 
on the table B of a milling machine, which is 
Clamps C are used for 
securing the billet to the table. 

A cutter-bar D is passed through the billet 
and guided by traveling supports E. These sup- 
ports are carried with the planer table by means 
of boxes F which, in this instance, were taken 
from the tables of radial drilling machines. The 
cutter-bar D is held stationary in the clamp 
block H, which is bolted to the clapper-box on 
the planer cross-slide, provision having been 
made to hold the clapper down in its housing. 

In operation, the cutter-bar carries a cutting 
tool G, Fig. 3, which is pivoted in the bar and 
held in the cutting position by the spring J. The 
work and the traveling supports move along the 
stationary bar, and the work is fed to the cutter 
by means of the milling machine adjustments K 
and L. When it is necessary to change the an- 
gular position of the cutter-bar D in machining 
the square hole, the clamping bolts in block H 
are loosened and the bar turned to the required 
position by means of a rod inserted in the hole M. 


In the original case for which this set-up was 
designed, the hole in the billet was a tapered 
one, and it was found desirable to mark the out- 
line of the hole at each end of the work and for 
the operator to stand on the planer table. For 
taper work, a universal milling machine could 
be employed to advantage, since it permits easy 
and quick setting for taper in either direction. 

B. M. 


* * * 


Color Selection for Industrial Plants 


A simple color selection guide to aid indus- 
trial executives in specifying correct color 
shades, so as to minimize fatigue and promote 
safety, has been published by the Arco Co., 7301 
Bessemer Ave., Cleveland 4, Ohio, paint manu- 
facturer. The publication entitled “A Practical 
Guide to the Use of the Optonic Color System,” 
is intended for use in selecting colors for indus- 
trial and commercial interiors. An effort has 
been made to reduce the answers to the usual 
color selection problems to eighteen short and 
simple rules. Another publication, entitled “Color 
Power for Industry,” gives the history and ap- 
plication of what are termed “optonic” colors. 


* * 


Industrial Progress is the Result 
of Hard Work 


Great industrial developments and inventions 
seldom come into being over night, nor are they 
perfected except by long years of painstaking 
work. The first television patents, for example, 
were granted more than twenty years ago, and 
scientists, inventors, and engineers have been 
perspiring over the television idea ever since, 
' ‘nging it closer to perfection. Apother ex- 
a aple is that of nylon. It came into being only 
after some 230 chemists and engineers had 
worked for a long period perfecting a basic 
idea, which, in turn, had been developed only by 
painstaking work over a period of eight’ years. 
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Gages and Measuring 
Instruments 


CONTINENTAL MACHINES, INC., 
1312 S. Washington Ave., Minne- 
apolis 4, Minn. “Quality Control 
with DoAll Gages and Gage In- 
struments,” a 140-page handbook 
of scientific inspection, covering 
- inspection instruments and quality 
control, together with a great deal 
of mathematical and tabular infor- 
mation. It is a veritable text-book 


Cam Milling Methods 
KEARNEY & TRECKER CORPORA- 
TION, Milwaukee 14, Wis. Refer- 
ence manual issued as part of an 
educational service, the aim of 
which is to acquaint the mechanic 
with the various methods and at- 
tachments used in milling cams. It 
covers the use of the rotary table, 
the dividing head, dummy templets, 
rotary-head milling machine, cam 


Milling Cutter Data 
BARBER-COLMAN Co., 109 Loomis 
St., Rockford, Ill. Publication en- 
titled “Milling Cutter Data,” con- 
taining actual performance data 
taken directly from the field on jobs 
where specialized engineering has 
helped to solve certain production 
problems. Available without charge 
to persons holding key positions if 
request is made on company lettér- 
head. ___ 3 


Multiple Punches and 
Spacing Tables 

THOMAS MACHINE MFc. Co., 
Pittsburgh 23, Pa. Bulletin 306, 
descriptive of Thomas improved 
lines of multiple punches and spa- 
cing tables, applicable in structural 
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shops, railroad car shops, and simi- 
lar industries. Bulletin 306A, en- 
titled “The Thomas Spacing Table 
in the Structural Shop.” 4 


Grinding and Cutting 
Accessories 


GEORGE GORTON MACHINE CO., 
1302 Racine St., Racine, Wis. 
Catalogue 1317-F, entitled “Gorton 
Accessories,” listing “580 aids to 
production and post-war planning.” 
The products covered include cut- 
ters, circular tables, chucks and 
collets, jig boring tools, cutter 
grinders, grinding wheels, ete. 5 


Bakelite Plastics 


BAKELITE CORPORATION, 30 E. 
42nd St., New York 17, N. Y. Tech- 
nical data booklet entitled “Bakel- 
ite Cold-Setting Phenolic Resin 
Glue XC-17613,” descriptive of a 
resin glue for wood bonding. Book- 
let 5849, describing Bakelite urea 
resin glues for plywood and densi- 


Grinding Wheels 


ABRASIVE Co. DIVISION oF SIM- 
ONDS SAW AND STEEL Co., Tacony 
and Fraley Sts., Philadelphia 37, 
Pa. Grinding Wheel Data Book 
(120 pages), and Supplement 
Grinding Wheel Data Book (22 
pages). Also bulletin descriptive 
of standard marking system for 
grinding wheels and other bonded 


Steel Castings 

STEEL FOUNDERS’ SOCIETY OF 
AMERICA, 920 Midland Bldg., Cleve- 
land, Ohio. Booklet entitled “The 
Steel Castings Industry,” contain- 
ing a complete outline of the in- 
dustry, including capacity and pro- 


duction. Many examples of steg| 
castings are shown as applied in 
wide variety of industries. _ 


Screw-Thread Inserts 


AIRCRAFT SCREW PRODUCTS (o., 
INC., 47-23 Thirty-fifth St., Long 
Island City 1, N. Y. Bulletin on 
“Heli-Coil” screw-thread _ inserts 
and on the “Aero-Thread”’ screy- 
thread system, including engineer- 
ing data and examples of applica- 


Fittings with Vibration- 
Absorbing Sleeve 

IMPERIAL BRASS MFG. Co., 1200 
W. Harrison St., Chicago 7, Ill. 
Catalogue 344, descriptive of Im- 
perial “Flex” fittings for connect- 
ing tubing where vibration and 
shock are encountered. Results of 
tests are included... 10 


Flow-Rate Indicators 

FISCHER & PORTER Co., 974 
County Line Road, Hatboro, Pa. 
Bulletin 92-C, descriptive of the 
Rotasight flow-rate indicator, a 
new type of flow indicator that 
shows the true flow rate of liquids 
such as cooling water, lubricants, 


Thread Rolling Handbook 
ROLLED THREAD DIE Co., Depart- 
ment M, 237 Chandler St., Worces- 
ter 2, Mass. Second edition of 4 
handbook covering in detail the 
thread rolling process. Copies avail- 
able without charge if requested on 
company letterhead. 12 


Ball-Bearing Screws and Nuts 

SAGINAW STEERING GEAR DIVI- 
SION, GENERAL MOTORS CORPORA- 
TION, Saginaw, Mich. Booklet de- 
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scriptive of a ball-bearing screw 
and nut suitable for use as a ma- 
chine tool lead-screw and for many 
other applications. 


Low-Temperature Welding 


Rods 

EuTEcTIC WELDING ALLOYS Co., 
40 Worth St., New York 13, N. Y. 
Folder descriptive of low-temper- 
ature eutectic welding rods and 
their application on maintenance 
work. 


Electric Heat-Treating 


Furnaces 

A. F. HOLDEN Co., New Haven 8, 
Conn. Folder containing drawings 
and specifications covering four 
standard types of electric furnaces 
built by this company for heat- 
treating operations. 15 


Industrial Cleaning Equipment 

OPTIMUS EQUIPMENT Co., 159 
Church St., Matawan, N. J. Bulle- 
tin 4-El, descriptive of Optimus 
metal washing, cleaning, and dry- 
ing machines, from the smallest 
portable type to complete auto- 
matic equipment. 


Tachometers 

HERMAN H. STICHT Co., INC., 27 
Park Place, New York 7, N. Y. 
Bulletin 760, descriptive of triple- 
range hand tachometers of the 
centrifugal type for measuring the 
speed of revolving shafts or sur- 


High-Speed Steel Reamers 


PRATT & WHITNEY DIVISION 
NILES - BEMENT- POND Co., West 
Hartford 1, Conn. Circular de- 
scriptive of Pratt & Whitney “Dia- 
mond Blue” reamers, including ex- 
amples of their performance... 18 


Direct Printing Process 


CHARLES BRUNING Co.,_ INC., 
4700 Montrose Ave., Chicago 41, 
Ill. Booklet describing the Brun- 
ing BW process for making black 
and white prints, and the equip- 
ment employed. 


Glass Tanks for Acid and 
Electroplating Baths 


PITTSBURGH PLATE GLASS CO., 
Grant Bidg., Pittsburgh 19, Pa. 
Bulletin on glass tanks for acid, 
electroplating, and other “hard-to- 
handle” solutions. _ 20 


Drills 


CHICAGO-LATROBE TWIST DRILL 
Works, 411 W. Ontario St., Chi- 
cago 10, Ill. Bulletin on small pre- 
cision twist drills and watchmak- 
ers’ (flat) drills (0.0059 to 0.0394 
inch in diameter). 21 


Internal Grooving Tool 


WALDES KOH-I-Noor, INc., Long 
Island City 1, N. Y. Folder de- 
scriptive of the Waldes “Truarc” 
precision internal grooving tool for 
use on drill presses, turret lathes, 
or boring mills. 


Carbide Tools 


ALLEGHENY LUDLUM STEEL Cor- 
PORATION, Brackenridge, Pa. Cata- 
logue on Carmet carbide blanks, 
carbide-tipped tools, and tool-shank 
steel. Also “Carmet Methods Man- 
ual.” 


Gas Welding and Cutting 
Apparatus 

VICTOR EQUIPMENT Co., 844 Fol- 
som St., San Francisco. 7, Calif. 
Gas welding and cutting apparatus 
catalogue No. 23, 104 pages, 8 1/2 


Grinding Wheel Markings 


NoRTON Co., Worcester 6, Mass., 
is distributing a card showing the 
markings used to designate differ- 
ent types of Norton grinding 
wheels and diamond wheels. 25 


Thermostatic Controls 
WESTINGHOUSE ELECTRIC & MFG. 
Co., P. O. Box 868, Pittsburgh 30, 
Pa. Booklet B-3344, entitled “Ther- 
mostatic Controls of Temperatures 
up to 650 Degrees F.”. 26 


Abrasive Cutting Machines 
ANDREW C. CAMPBELL DIVISION, 
AMERICAN CHAIN & CABLE Co., 
INc., Bridgeport 2, Conn. Catalogue 
on Hudorkut Model No. 1 abrasive 
cutting machines. 27 


Pumps 
GEORGE D. ROPER CORPORATION, 
Rockford, Ill. Book entitled “How 


To Obtain Copies of New Trade Literature 


listed on pages 198-200 (without charge or obligation), fill in below the publications 
wanted, using the identifying number at the end of each descriptive paragraph; 
detach and mail within three months of the date of this issue to: 


MACHINERY, 148 Lafayette St., New York 13, N. Y. 


No No. No. No. No. No. No. No. No. No. 

{This service is for those in charge of shop 
and engineering work in manufacturing plants.] 
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to Solve Pumping Problems,” con- 
taining a great deal of engineering 
information, charts, and tables...28 


Coolant Pumps 

LOGANSPORT MACHINE Co., INC., 
910 Payson Road, Logansport, Ind. 
Bulletin describing the improved 
line of Sure-Flow centrifugal cool- 
ant pumps. 29 


Punches and Dies 


WIEDEMANN MACHINE Co., 1807 
Sedgley Ave., Philadelphia 32, Pa. 
Catalogue covering the complete 
line of Wiedemann high-accuracy 
punches and dies. 30 


Drills 


WHITMAN & BARNES, 2108 W. 
Fort St., Detroit 16, Mich. Circu- 
lar on Hercules precision twist 
drills and watchmakers’ (flat) 
drills. 31 


Corrosion-Resistant Steel 


LEBANON STEEL FOUNDRY, Leb- 
anon, Pa. Bulletin on Lebanon 
Circle L 21—a_ steel stabilized 
against loss of corrosion-resistant 
qualities during welding. 32 


Extruded Hollow Rod 


Ampco METAL, INC., Milwaukee 
4, Wis. Bulletin on extruded hol- 
low rod and extruded stock 33 


Pneumatic Tools 


CLEVELAND PNEUMATIC TOOL Co., 
Cleveland, Ohio. Booklet entitled 


“Pioneers for 50 Years,” celebrat- 
ing the fiftieth anniversary of the 
company. 34 


Industrial Heating Units 
FOSTORIA PRESSED STEEL CORPOR- 

ATION, Fostoria, Ohio. Bulletin en- 

titled “New Handy Utility Tool for 


-Quick Heating,” featuring infra- 


red radiant-energy units. ____. 35 


Coolant and Cutting-Oil 
Strainers 

GEORGE BUTLER Co., 1015 W. 
Washington Blvd., Chicago 7, IIl. 
Bulletin on “Metex” coolant and 
cutting-oil strainers. 36 


Dust Collectors 

IDEAL COMMUTATOR DRESSER Co., 
1011 Park Ave., Sycamore, III. Bul- 
letin descriptive of dust collectors 
that are easily installed on any 
machine. 37 


Gear Shapers 

MICHIGAN TOOL Co., 7171 E. 
MeNichols Road, Detroit 12, Mich. 
Bulletin 1843-44, on Michigan 
Shear-Speed gear shapers. 


Metal-Washing Machines 


AMERICAN FOUNDRY EQUIPMENT 
Co., 555 S. Byrkit St., Mishawaka, 
Ind. Bulletin 19, on “Tabl-Spray” 
metal-washing machines. 39 


Electric Motors 


CROCKER-WHEELER DIVISION OF 
JOSHUA HENDY IRON WoRKS, Am- 


pere, N. J. Bulletin on Polyphage 
squirrel-cage protected type mo. 
tors. 


Polishing Wheels 


NORTON Co., Worcester -6, Mag. 
Folder announcing Norflex polish. 
ing wheels for off-hand and preg. 


Tool-Holder Bits 

ALLEGHENY LUDLUM STEEL (Cop. 
PORATION, Brackenridge, Pa. Cats. 
logue on mill-treated, high-spea 
steel tool-holder bits. 


Electronic Tubes 

GENERAL ELECTRONICS, 
1819 Broadway, New York 23 
N. Y. Catalogue on the various 
types of electronic tubes made by 
this company. 


Silver Solder 


GIBSON ELECTRIC Co., 835) 
Frankstown Ave., Pittsburgh 21, 
Pa. Folder on silver-solder-backed 
contacts for brazing. __ 4 


Chain Belts 

CHAIN BELT Co., 1600 W. Bruce 
St., Milwaukee 4, Wis. Bulletin 
464, on table-top conveyor chain 
belts. 45 


Electric Motor Parts 

ROBBINS & MYERS, INC., Spring- 
field, Ohio. Book of 32 pages con- 
taining information on “matched 
motor parts.” 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment de- 
scribed on pages 209-228 is likely to prove ad- 
vantageous in your shop? To obtain additional 
information or catalogues about such equip- 


ment, fill in below the identifying number found 
at the end of each description—or write directly 
to the manufacturer, mentioning machine as 
described in March, 1945, MACHINERY. 


No. No. No. 


No. 


No. No. No. 


No. No. No. 


Fill in your name and address on other side of this blank. 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of 
page 204, fill in 
below the identifying number found at the end 


the materials described on 


of each description—or write directly to the 
manufacturer, mentioning name of material as 
described in March, 1945, MACHINERY. 


No. No. 


No. 


No. No. No. 


No. 


No. No. 


Fill in your name and address on other side of this blank. 
Detach and mail to MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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Toolroom or Production — 
wherever dependable and accurate grinding 


is required = these popular machines handle 
work profitably. 


Simple — Quick to Set Up — Easy to Operate 


— use these fast producers for efficient grind- 
ing on all types of jobs = 


Cylindrical Angle 
Int | Face | 
and Combination 


Angle and Taper 
Taper (External and Internal) 


Ask for complete information 
on the versatile Nos. 3 and 4 
Universal Grinding Machines. 


||BS BROWN & SHARPE MFG. CO. 
PROVIDENCE 1, R. 1., U. S. A. 


hae | Grin 
Tec]. 
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Unique Method of Storing 
Lathe Chucks 


__ A lathe chuck stand used at the Lynn River 
Works of the General Electric Co. facilitates the 
storing of chucks. This device saves both time 
and space in the factory. In addition to pro- 
viding an efficient storing arrangement, the 
stand reduces the liability of breaking the 
chucks. 

The stand, usually placed at the end of a lathe 
where it will be handy for use in storing lathe 


Lathe Chuck Stand with Special Double Link and Eyebolt 


for Convenience in Storing and Handling 


chucks, faceplates, steadyrests, etc., is composed 
of two channel steel uprights, approximately 
3 by 1 1/2 by 27 inches. Each upright is fast- 
ened to a baseplate 3/4 inch thick by 24 inches 
long by 4 inches wide. The two uprights, each 
of which is provided with two pegs, are con- 
nected by a 3-inch pipe containing five pegs. An 
8-inch wide shelf, cut from 1/4 inch stock and 
supported by triangular-shaped gussets, is at- 
tached to the back and top of the pipe. For con- 
venience in holding various chuck tools, six- 
teen 1-inch diameter holes are drilled in this 
shelf. 

The main feature of this stand, however, is 
the combination double link and eyebolt pro- 
vided for hanging chucks from the pegs. The 
eyebolt is screwed into the chuck or other tool 
to be stored, and the double link, about 5 inches 
long and 2 inches wide, is used for raising or 
handling the chucks by means of an overhead 
crane or hoist. The upper part of the link is 
used for the crane hook and the bottom part 
supports the chuck on the peg. 
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Time Element an Important 
Factor in Reconversion 


In a recent address, C. E. Wilson, presiden; 
of General Motors, said that the timing of the 
essential elements of reconversion is a subject 
that is not well understood. If certain neces. 
sary items are not planned ahead, the lost time 
can never be regained. In planning production 
everything must be done in proper sequence 
and it is not possible always to have every step 
go forward simultaneously, even though you 
have the required engineering and 2 
working force to do the work. “Re J 
cause one hen can hatch a brood of 
chickens in three weeks, it has never 
been shown that three hens could 
hatch the same brood in one week,” 
said Mr. Wilson. This is a homely 
way of expressing the very complex 
matter of reconversion, in which 
the time element cannot be ignored, 
To avoid a prolonged period of um 
employment at the end of hostilis 
ties, we must begin right now to do 
the pre-reconversion work which in 
no way interferes with the produe 
tion of actual war materials. 


* * * 


Army-Navy “E” Awards 


A fourth white star to add to thea 
Army-Navy “E” flag has_ been 
awarded the Simmons Machine 
Tool Corporation, Albany, N. Y. 
This organization was one of the 

first group of twenty to receive the qa” 
Army-Navy “E” Award in 1942, and wasi™ 
the first winner of thé Award in thé machine 
tool rebuilding field. 

The Greenfield Tap & Die Corporation, Green 
field, Mass., has also been presented the Army- 
Navy “E” Award for the fifth time, entitling 
the company to fly the “E” flag with four stars. 

Skilsaw, Inc., Chicago, IIl., manufacturer of 
portable electric tools, has received for the 
fourth time the Army-Navy production Award 
for high achievement in the production of war 
materials. 


* * * 


Handbook on Employes’ Suggestion System 


A forty-page handbook giving details of the 
Cooper-Bessemer Corporation’s employes’ sug- 
gestion plan is available to industrial concerns 
planning the inauguration of a suggestion award 
system through the Public Relations Depart- 
ment, Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. 


¥ 


Oue Stroke bends a 3% inch Steel 


New manufacturing requirements have been met by the largest two housing mechanical 
brake in the world. Operating with machine tool accuracy, this Cincinnati Press Brake— 


- weighing 125 tons with twenty feet between housings and thirty feet of over-all die 
- surface—exerts 1000 tons pressure and in construction required the use of the largest 
g- rolled steel plates ever produced. 

ns 

~ Write for our Catalog No. B-2 on Press Brakes and their many uses. 

nt 


THE SHAPER co. 


CINCINNATI U.S.A. 
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THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Bakelite Phenolic Resorcinal Resin 
Glue for Wood Bonding 


A cold-setting, phenolic, resorcinal resin glue, 
known as XC-17613, for wood bonding, has been 
developed by the Bakelite Corporation, 300 
Madison Ave., New York 17, N. Y. This glue 
provides maximum water resistance and dura- 
bility for exterior plywood, laminated lumber, 
beams, trusses, and ships’ keels. It is also rec- 
ommended for aircraft and marine assembly 
work or any other applications that require a 
permanent non-acid, phenolic resin glue for ap- 
plication at room temperatures. .......... 201 


Synthetic Rubber Used Instead of 
Natural as Abrasive Wheel Bond 


According to an announcement made by the 
Hycar Chemical Co., Akron, Ohio, recent reports 
from abrasive wheel manufacturers are to the 
effect that a special-purpose synthetic rubber 
developed to permit the manufacture of fast- 
cutting, long-lasting abrasive wheels, has proved 
successful. Some of the figures quoted indicate 
that the synthetic substitute might even be su- 
perior to natural rubber. 

It is stated that in tests conducted by the Ab- 
rasive Division of the West Co., Inc., the fol- 
lowing results were obtained: Manganese-bronze 
castings were cut with a natural-rubber bonded 
wheel, making 50 cuts totaling 562.5 square 
inches. A Hycar-bonded wheel on the same 
work made 99 cuts totaling 1013.75 square 
inches, or practically double the output. Each 
wheel was 16 inches in diameter by 1/8 inch 
thick, and operated at 16,000 surface feet per 
minute. Equally satisfactory results were ob- 
tained in taking cuts on aluminum-bronze. 

The Bay State Abrasive Products Co., West- 
boro, Mass., is mentioned in the Hycar report 
as having found that wheels bonded by the syn- 
thetic product cut faster and last longer than 
those bonded with natural rubber. As a result, 
synthetic-rubber bonded wheels are now being 
quite widely applied to industrial uses. This is 
but one of many applications in which synthetic 
rubbers have shown superiority to the natural 
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Rubber Cement for Metals, Wood, 
Plastics, and Ceramic Materials _ 


A non-thermoplastic, water-resistant and 
aromatic-oil-resistant adhesive named “Plasti- 
lock 500” for bonding metals, wood, plastics, and 
ceramic materials, has been announced by the 
B. F. Goodrich Co., Akron, Ohio. This rubber 
cement, it is claimed, not only provides superior 
bonding qualities in its various applications, but 
can, in some cases, be used in place of rivets or 
screws. 

The new adhesive, when used for metal-to- 
metal bonding, has shown a shear strength of 
3250 pounds per square inch. Tensile strengths 
of 4000 pounds per square inch have been 
reached. Tests made after the bonding of wood 
and plastic to aluminum resulted in tearing of 
the wood and plastic, as the strength of the bond 
was greater than that of the materials them- 
selves. 

Best results were obtained by applying heat 
and pressure to the joint, although heating alone 
will give some degree of adhesion. The purpose 
of the pressure is to obtain good surface con- 
tact. The bond strength depends upon the ma- 
terials to which the adhesive is applied... . .203 


Flux for Low-Temperature Brazing 
and Silver Soldering 


An alkaline, non-corrosive, non-fuming flux 
known as “Superior No. 6” has been developed 
by the Superior Flux Co., 913 Public Square 
Bldg., Cleveland, Ohio. This flux contains no 
free fluorides, and does not spatter, pit, or stain — 
the metal around the soldered or brazed joint. 
It has an effective temperature range of from 
850 to 1650 degrees F., and has a strong and 
prolonged soluble action on the oxides that are 
formed when the metals are heated. 

‘Superior No. 6 flux exerts a powerful capil- 
lary action on the molten solder, and will draw 
it through small clearances and long tubular 
joints. It can be used with any brazing alloys 
of low melting point, or with silver solders for 
joining both ferrous and non-ferrous metals and 
alloys. Only hot water is required to remove 
excess flux or flux residues. .............. 204 


To obtain additional information on materials 
described on this page, see lower part of page 200. 
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Questions and 


Failing to Mail 
Confirmation of Order 


P. A. F.—We manufac- 
ture machinery, and usually 
acknowledge to pur- 
chaser sales contracts or 
orders that are mailed in by 
our salesmen. However, in 
one case we failed to do so. 
This machine was built to order, and now the 
buyer says he will not accept delivery. Can we 
compel him to do so? 


Answered by Leo T. Parker, Attorney-at-Law 
Cincinnati, Ohio 


Generally speaking, a “contract” taken by a 
salesman merely is a legal proposal or offer of 
the purchaser to buy, and if the salesman’s em- 
ployer fails to accept the offer, no enforceable 
contract exists. 

However, in the case of Celadon Co. v. 
McKinley [11 N.W. (2d) 839], reported Feb- 
ruary, 1944, a salesman’s employer failed to 
acknowledge a contract, but proceeded to manu- 
facture the goods for the purchaser. The Court 
held that this act of the employer resulted in a 
valid contract, although he did not accept, ap- 
prove, or otherwise notify the purchaser that he 
considered the contract valid. Because of this 
decision, it is my opinion that you can compel 
the purchaser to accept delivery of the machine. 


“Galling” in Cast Iron Used for 
Machine Tool Parts 


E. K.—We have had some trouble with gall- 
ing in cast irons used for machine tool parts, 
and would appreciate suggestions as to mixtures 
and means for overcoming this difficulty. 


Answered by Editor, “‘Nickel Cast Iron News,” 
International Nickel Co., Inc., New York City 


Freedom from galling in castings we believe 
to be largely due to (1) relatively low steel con- 
tent in the mixture, with resulting higher car- 
bon content in the iron; (2) relatively low sili- 
con content; and (3) moderate additions of 
alloying metals. The following specifications 
for castings of different types are suggested: 

Heavy castings (sections over 2 inches) : To- 
tal carbon, from 3.20 to 3.40 per cent; silicon, 
1.20 to 1.40 per cent; manganese, 0.40 to 0.70 
per cent; phosphorus, maximum, 0.25 per cent; 
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A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


sulphur, maximum, 0.12 per 
cent; nickel, 0.90 to 1.25 per 
cent; and chromium, 0 t 
0.30. 

Medium-size castings (see. 
tions from 3/4 inch to 2 
inches) : Total carbon, from 
3.20 to 3.40 per cent; silicon, 
1.50 to 1.80 per cent; man- 
ganese, 0.40 to 0.70 per cent; 
phosphorus, maximum, 0.25 per cent; sulphur, 
maximum, 0.12 per cent; nickel, 0.90 to 1.25 per 
cent; and chromium, 0 to 0.30 per cent. 

.Light castings (sections under 3/4 inch) : To- 
tal carbon, 3.20 to 3.40 per cent; silicon, 2.10 to 
2.30 per cent; manganese, 0.40 to 0.70 per cent; 
phosphorus, maximum, 0.40 per cent; sulphur, 
maximum, 0.12 per cent; nickel, 0.90 to 1.25 
per cent; and chromium, 0 to 0.30 per cent. 

Small amounts of chromium or molybdenum 
are added to maintain the density of these irons. 
When machinability is important or the sec- 
tions are very irregular and susceptible to chill- 
ing, molybdenum is used in place of chromium; 
but chromium is used when the sections are so 
heavy and the contours so smooth that the risk 
of chilling is negligible. 


* * * 


Sweeping Magnets for Industrial Use 


With the increasing use of pneumatic tires on 
trucks employed in and around industrial plants, 
it has become important to keep floors and road- 
ways clear of nails and other sharp pieces of 
iron that might puncture the tires. One large 
railway shop takes care of this matter by sus- 
pending a road sweeping magnet below a skid 
frame on which is mounted a gas-engine driven 
220-volt electric power energizing unit that can 
be fitted to any fork truck. Sweeping magnets 
of this type are made by the Stearns Magnetic 
Mfg. Co., Milwaukee, Wis. 

In operation, the skid frame with the gener- 
ating unit is picked up and the magnet is at- 
tached with special hooks back of the generator 
set. The holding clamps are adjusted, and the 
road or floor sweeping magnet is ready for work. 
The detachable feature of the magnet makes it 
available for use as a lifting magnet in handling 
or moving material when so desired, and the 
power unit with the magnet removed can also 
serve as an emergency power generator. In the 
railway shop referred to, the magnet picked up 
about 300 pounds of nails and other scrap pieces 
during the first day of operation. 
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» PAN IMPORTANT ADVANTAGE...on both large and small lots! 
of 

Be GISHOLT’S CROSS-FEEDING HEXAGON TURRET gives 
s- you a more versatile machine—enables you to perform a num- 
id ber of cutting operations on the face or interior of the work 
on piece while the outside diameter is being turned by the square 
an turret. It permits you to make more use of multiple cutting. 
ts Tool investment is reduced, set-up time is shortened for a wide 
AC variety of work. 

wi _ On small lot jobs, the Gisholt cross-feeding hexagon turret 
t- is particularly useful. Plain forged cutters, simple tool holders 
or and single-point stub boring bars can be used for boring, 
w facing, recessing, etc., where small numbers of parts do not 
k. justify elaborate, multiple tooling set-ups. 

it Sixteen power feeds with adjustable feed trips are provided 


ig for both cross and longitudinal feeds. Direct reading plate on % 
ne the feed lever shows feeds in thousandths of an inch. These “de 


so are engaged or disengaged by quick releasing levers. \ 
ne Write for literature. il 
Look Ahead... Keep Ahead... With % 


. The cross-feeding hexagon turret can be 
GISHOLT MACHINE COMPANY testead ofthe fixed -conter turret 
1 in all five sizes of Gis addle Type 
209 East Washington Ave. « Madison 3, Wisconsin Turret Lathes. It can be firmly positioned 
on center line for large lot production 
with multiple tooling and pilot bars the 


same as any fixed-center machine. 


Gisholt Improvements in Metal Turning We Aa 


AUTOMATIC LATHES - BALANCING MACHINES + SPECIAL MACHINES — 


| 
URRET LATHES « 


National Emergency Steels 
Will Find Peacetime Uses 


The development of the National Emergency 
(NE) steels resulted from the shortages of nickel 
and chromium early in the war. These shortages 
made it necessary to find substitutes for chro- 
mium and nickel in steel production. In a paper 
on recent developments in engineering materials 
by Archibald Black, read before the annual 
meeting of the American Society of Mechanical 
Engineers, a review of the National Emergency 
steels was presented. The author reviewed, in 
this paper, the action that led to the adoption 
of these steels, which were first used in the 8000 
series. This series contains limited amounts of 
nickel and chromium (from 0.40 to 0.60 per cent 
each) and of molybdenum (ranging from 0.10 
to 0.60 per cent, depending upon the steel). 
These were followed later by other series. 

This development necessitated extensive in- 
vestigations of the physical properties of the 
new compositions, the completion of which was 
greatly facilitated by the use of the Jominy 
“end-quench” method, in which a cylinder of 
steel is heated and then quenched by a spray of 
water impinging on one end. Readings of hard- 
ness taken at measured distances from the 
quenched end provide from a single test a meas- 
ure of the hardenability of the steel with vary- 


‘ing quenches. 


The result of the far-reaching departure in 
steel manufacture represented by the National 
Emergency steels was to create a completely new 
series of low-chromium-nickel-molybdenum steels 
having properties comparable with the former 
groups, showing 10 to 18 per cent elongation 
when heat-treated to 125,000 pounds per square 
inch tensile strength, and, in most cases, ca- 
pable of being heat-treated to a tensile strength 
of 200,000 pounds per square inch or over. 

The National Emergency steels have now be- 
come so generally accepted that designers and 
steel producers are trying to evaluate the extent 
to which they will remain in use after the end 
of the war. About one-third of the total alloy 
steel output of 1943 was of the National Emer- 
gency types. Already users have become accus- 
tomed to them, and habit is not easily changed. 
Indications are that many of the National Emer- 
gency steels will remain in use long after the 
end of the war, since their development has 
shown the way to produce a high-strength alloy 
steel with more efficient use of the more expen- 
sive alloying elements. Thus they will have in 
their favor the important advantage of some 
saving in cost in the days when price comes 
back into its own as a determining factor in the 
choice of materials. 

The concensus of opinion with regard to these 
steels appears to be that they are here to stay, 
even though they may not be used on as large 
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a scale after the war as during the emergency 
The 8600 and 8700 series are likely to remain 
the most popular of these steels, while the 8900 
and 9600 series may disappear. Obviously, the 
older alloy steels will regain some, but not all, 


of the ground lost during the war. 


* * 


Time-Saving Kink for the Drafting-Room 


By GEORGE G. PORTER 


In drawing circles to diameters given in frac. 
tions or mixed numbers, the draftsman must 
make a mental calculation of the radius in order 
to set his compasses. This requires some time, 
and mistakes are likely to be made. 

Time will be saved and mistakes avoided if 
draftsmen will provide themselves with a scale 
graduated half size when they are making 
drawings to full-size scale. Then, if the com- 
passes are set to the value of the diameter on 
the half-size scale, this will be the radius of the 
circle drawn to full-size scale. No calculation 
is required, and there is no excuse for making 
a mistake. If drawings are made to half size, 
obviously a quarter-size scale is used for setting 
the compasses. 


* * * 


Materials-handling will receive increased at- 
tention after the war; with labor more expens- 
ive, handling equipment will pay good dividends. 


Urgent Need for Paper 
Conservation 


A crilical shortage in the supply of 
lumber and pulpwood is again threat- 
ening the production of essential war 
materials. Every possible means of con- 
serving paper and paper products, and 
of salvaging all that can be salvaged, 
is, therefore, of first importance. An in- 
crease in the military uses of lumber, 
pulpwood, and paper products makes 
a reduclion in civil uses all the more 
necessary. Much of the available wood 
pulp supply is now used for non-paper 
purposes, such as explosives, rayon, and 
cellophane; the requirements for wood 
pulp in such products as military ship- 
ping containers and explosives are 
rapidly expanding. 
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Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


“Ducto-Matic” Hydraulically Operated Broaching Machines 


A line of improved machines 
designed to meet a wide range of 
proaching requirements is now be- 
ing built by the Ducto-Matic Ma- 
chine & Tool Co., 59-63 Brady St., 
Detroit 1, Mich., in vertical and 
horizontal models. The _ vertical 
machine shown in Fig. 1 equipped 
for internal broaching is built in 
three types—the V.S.B. designed 
for vertical surface broaching; the 
V.P.U. for vertical pull type 
broaching with an upward stroke; 
and the V.P.D. for broaching on 
the downward stroke. 

This machine is made up of units 
so designed that they comprise 
small assemblies which can be 
easily removed for servicing or for 
changes in the set-up. The work- 
table of the surface broaching 
model, for instance, is a complete 
assembly, arranged to include the 
hydraulic cylinder which operates 
the slide. Thus, the set-up for in- 
ternal broaching can be readily re- 
moved and replaced by a complete 
assembly for external broaching. 

Elimination of piping and acces- 
sories from the outside of the ver- 
tical machines has been accom- 
plished in such a manner as to give 
a streamline appearance, and at 
the same time, provide means for 


Fig. 1. Ducto-Matic Verticaf Pull 
Type Broaching Machine 


Fig. 2. Horizontal Ducto-Matic 
Broaching Machine with Ram 
withdrawn into Streamline Housing 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 


readily making adjustments and 
replacements. The electrical equip- 
ment, including all controls for 
semi-automatic and automatic op- 
eration, is enclosed in a compart- 
ment in the base with sufficient 
space between the various units to 
facilitate servicing or adjustment. 
The hydraulic valves are also 
mounted in a similar manner, and 
are accessible through an opening 
in the side of the machine. 

The amount of piping used is 
reduced to a minimum by manifold- 
ing. The oil reservoir is located 
between the compartments which 
house the electrical and hydraulic 
valves. This arrangement has the 
advantage that the oil need not be 
drained from the tank in order to 
reach the valves or hydraulic con- 
nections. The hydraulic pump and 
motor with direct-connected flexible 
coupling is mounted in the lower 
portion of the column in an easily 
accessible compartment. Removal 
of the cap at the top of the column 
permits the sliding cylinder to be 
withdrawn. The coolant tank in 
the base provides a platform for 
the operator. Chips can be readily 
taken from the tank by removing 
the floor plate on which the oper- 
ator stands. 
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NOW. “ and after the 


war... you want the greatest 


accuracy with. production. 


Already the trend for tomorrow's civilian 
production is definite . . . the increasing use 


_of special or semi-special machines that will 


enable manufacturers in general to attain 
the extreme accuracy the users of high pre- 
cision machines are now obtaining in the 
aircraft and other war industries. Typical of 
these precision machines is the one illus- 
trated here. It’s a practical application of the 


* 


EX-CELL-O CORPORATION 


». EX-CELL-O for PRECISION 


Ex-Cell-O precision boring process to vital 
aircraft parts. The first requirement in design § 
ing and building this machine was accuracy 
. .. accuracy that had to be steadily main 
tained, Necessary also was satisfactory pro- 
duction, as well as construction features 
that would allow adaptation of the machine 
to future needs. This Ex-Cell-O machine in- 
dicates the flexibility, accuracy and sim- 
plicity in use demanded of precision machine 
tools in war...and for postwar planning, 


DETROIT 6, MICHIGAN 


* 


SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES « SPECIAL MULTIPLE PRECISION 
DRILLING MACHINES + PRECISION THREAD GRINDING, BORING AND LAPPING 
_ MACHINES + BROACHES AND BROACH SHARPENING MACHINES + HYDRAULIC POWER UNI ol 


7 


| 


If you're interested in 
production with preci- 
sion, ond special ma- 
chine tools with flexible 
construction and auto- 
matic features, send for 
this new catalog on Ex- 
Cell-O Way Machines. 
Ask for Bulletin 31631. 


This Ex-Cell-O machine was designed to pro- 
duce extremely accurate holes in aircraft tail 
turret rings and cradles at exactly 90° around 
the outside of the part, and do this on a satis- 
factory production basis. The machine is of the 
three-way type, utilizing standard precision 
boring end sections with a special cast center 
section to which the three units are attached. 
This arrangement insures accuracy and at the 
same time allows for the utilization of the end 
sections on postwar work. Two parts are 
machined; one a tail turret ring of steel (in 
insert); the other, a tail turret cradle of mag- 
nesium (on machine). An accurate hand-type 
index table is installed on the center section 
with interchangeable fixture plates to handle 
both parts. After the part is loaded, the opera- 
tion button is depressed and three units simul- 
taneously finish bore three of the four holes, 
after which the part is indexed 180° and the 
fourth hole is finish bored by the back spindle. 
The operational sequence is lined up so that 
this is done by merely pressing the starting 
button. Accurate indexing pins are plugged into 
the fixture at each index to assure complete 
accuracy. After a certain number of rings are 
bored, the cradle index plate is mounted. The 
cradle is both semi-finish and finish bored. It 
has just the two opposing holes, bored at the 
right and left units, after which it is indexed 
90°, then 180°, with the back spindle doing 
the finish boring of both holes. 


PINS AND. be: 
PER MILK K BOTTLE MACHINES + AIRCRAFT 7 MISCELLANEOUS PRODUCTION PA 


MACHINERY, March, 1945—211 


| 
in 
sim 
thine 
ning, 
Ber, 
‘ 45-32 | 
SION GRINDING SPINNIFS HIN 
ING | K 
4 


The V.P.U. model vertical pull 
type broaching machine has a nor- 
mal operating capacity of 12 tons 
and a maximum capacity of 15 
tons. The maximum cutting speed 
is 80 feet a minute, and the return 
speed 60 feet per minute. The cyl- 
inder is 7 inches in diameter, and 
has a stroke of 48 inches. Broaches 
up to 54 inches in length can be 
used. The work-table has a bore 
of 5 inches, and will accommodate 
work up to 12 inches in diameter. 
A 15-H.P. motor, operating at a 
speed of 1200 R.P.M. is recom- 
mended for the machine drive. The 
coolant pump has a capacity of 5 
gallons per minute, and the coolant 
reservoir holds 15 gallons. This 
machine requires a floor space of 


3 1/2 by 9 1/2 feet, and weighs 
9500 pounds. 

One of the two types of improved 
horizontal broaching machines is 
shown in Fig. 2. The over-all 
length of the horizontal types has 
been reduced by mounting the mo- 
tor in such a manner that it does 
not extend beyond the base. 

The horizontal machines are 
regularly equipped with electrical 
controls for operation of the valves 
instead of with manually operated 
valves and toggle connections for 
foot-pedals and hand-levers. This 
arrangement is claimed to be an 
advantage over manual operation 
and prevents “drifting” of the 
ram, with its attendant danger of 
injury to the operator. 51 


Fellows Gear Inspection Instrument 


The Fellows Gear Shaper Co., 
Springfield, Vt., has recently placed 
on the market a new inspection in- 
strument for checking the spacing, 
circular pitch, tooth “taper” or 
parallelism, and concentricity of 
spur and helical gear teeth. This 
instrument consists essentially of 
a bed or table with centers for sup- 
porting the arbor of the gear to be 
tested; an adjustable sub-base with 
dial indicator; means for holding 
the various tooth gaging pointers 
or fingers; and a simple hand-oper- 
ated mechanism for indexing the 
gear successively from one tooth to 
the next and applying the gaging 


Fig. |. 


fingers. With this method of check- 
ing, all the teeth in a gear can be 
easily tested one after the other, 
by simply observing the pointer of 
the dial indicator while moving the 
operating lever back and forth. The 
forward movement of the lever ad- 
vances the gaging pointer or fingers 
to the checking position, and the 
return movement withdraws them, 
and at the same time, indexes the 
gear one tooth space. 

“Cone” checking with this in- 
strument is performed with a 
cone-shaped testing gage advanced 
toward the center of the gear on a 
radial line which passes through 


Fellows Gear Inspection Instrument Equipped 


for Checking Tooth Taper 
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the space between two 
teeth. The cone-shaped end of (a 
gage is usually machined to gam 
angle equivalent to twice the preg 
sure angle, so that it contacts the 
gear teeth at the pitch circle, 

In “cone” checking with the in. 
strument properly set for the gear 
being tested, the pointer on the ia 
dial indicator will read zero whe 
the operating lever is in the fon 
ward position if the teeth are prop 
erly cut. Tooth taper or lack gf 
parallelism is detected with this 
set-up by moving the cone gags 
from one end of the tooth space 
the other by means of the hand 
wheel shown at the right of the 
instrument base in Fig. 1. 

Tooth spacing is tested with the 
instrument set up as shown jp 
Fig. 2, two gaging fingers being 
used in place of the cone-shaped 
gage. One of the fingers is hed 
in contact with one tooth at a point 
on or near the pitch line unde 
spring pressure, while the othe 
finger, which is pivoted and ap 
ranged to actuate the dial ind: 
cator, contacts the adjacent tooth 
on its corresponding side. 

The maximum capacity betweai 
the arbor-supporting centers of the 
instrument is 15 inches. Geam 
from 1 inch to 12 inches in pita 
diameter can be inspected. Gears 
of any diametral pitch from 4 t 
32 can be accommodated. The in- 
strument is 28 inches long by 18 
inches wide, and weighs 37) 


Fig. 2. Instrument Shown in Fig. | 5@ 
for Checking Tooth Spacing 


— 


To obtain additional information on equipmelil™ 


described 


on this page, see lower part of page 200 
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SUNICUT... 


Increases tool life by 25%...impreves finishes 


Turning . .. threading . . . tapping tough 
carbon steel, stainless steel and monel 
metal faster, better and at lower costs. 
That's the record of a large Pennsylvania 
shop when it switched to Sunicut. 


Increased tool life and better finishes was 
the aim of the production manager. With 
Sunicut, he was able to obtain a saving 
of 25% in téol life, improve finishes on 
every operation and at the same time 
eliminated the necessity of various grades 
of cutting oils. 


Outstanding transparency, high heat ab- 


sorbing and excellent metal wetting 


qualities of Sunicut make possible longer 
tool life, finer finishes and increased op- 
erator interest. This clear, transparent, 
sulphurized cutting lubricant has proved 
its production value in the leading metal 
working plants of America. 


In your plant let Sunicut help you increase 
the life of cutting tools, improve finishes, 
and step up production. If you are faced 
with a metal working problem, remem- 
ber there's always a Sun Cutting Oil Engi- 
neer ready to help you .. . just write 


SUN OIL COMPANY « Philadelphia 3, Pa. 


Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 
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Vertical-Spindle 


The Abrasive Machine Tool Co., 
East Providence 14, R. I., recently 
announced the development of a 
new vertical-spindle surface grinder, 
designated No. M34. This machine 
has a motorized grinding spindle 
equipped with a segment type 
wheel which is claimed to be very 
effective both for removing stock 
and for securing a high-grade fin- 
ish. Outstanding improvements 
over previous models give this new 
grinder more power at the cutting 
point, minimize vibration, and 
eliminate gearing and belting 
troubles. The transmission case 
houses a complete driving unit, 
which can be readily detached from 
the machine. Two speeds are avail- 
able, and there is a built-in hy- 
draulic shock absorber, which 
eliminates table reversal shock. 

This grinder has been designed 
especially for faster and more 
economical grinding of flat work, 
such as required in the production 
of small flat dies, washers, punches, 
spacers, chasers, parallels, raising 
blocks, etc. When equipped with a 
rotary grinding attachment, it is 
particularly suited for grinding 
circular flat pieces, such as large 
washers or spacing collars with 
large holes. The rotary attachment 


Surface Grinder with Motorized Grinding Spindle 


Surface Grinder 


is driven by a 1/4-H.P., 420-R.P.M. 
motor. Four speeds of 22, 15, 10, 
and 7 R.P.M. are provided for the 
work chuck through the use of a 
four-step V-pulley drive. The chuck 
of the rotary grinding attachment 
is 12 inches in diameter, and has 
a maximum work space of 7 inches 
between its top surface and a full- 
size wheel. 

A complete wet grinding attach- 
ment is furnished as_ standard 
equipment. This attachment con- 
sists of a coolant tank holding 30 
gallons, adjustable water guards 
for the table, a nozzle, hose, and 
pump. A centrifugal pump, direct- 
connected to a 1/4-H.P. motor, de- 
livers an adequate supply of cool- 
ant under low pressure. A series 
of baffles serves to remove sedi- 
ment from the coolant. 


Magnetic chucks of the electro. 
magnetic and permanent ma 
types are available for this Machine 
in a variety of models and Sizes 
The work-table has a surface of g 
by 24 inches, a hand transyepg 
movement of 8 inches, and an auto. 
matic vertical movement of 
inches. Segment type wheels ¢ 
inches in diameter, operating at, 
speed of 3450 R.P.M. with 60-cy¢, 
motor or a speed of 2950 RPM 
with 50-cycle motor, are employed 
The vertical automatic feed » 
hand movement can be adjusted ty 
advance from 0.000125 to 0.0% 
inch at each table reversal. The 
dial is adjustable or it can fp 
locked for continuous feeding, The 
handwheel is provided with a digi 
graduated to 0.00025 inch. The 
machine occupies a floor space of 
48 by 108 inches, and weighs about 
3000 pounds. 


Lempco Internal and Surface Grinding Machine 


Lempco Products, Inc., 5498 
Dunham Road, Bedford, Ohio, has 
brought out a Model ACX machine, 
designed for performing both in- 
ternal cylindrical and _ surface 
grinding operations. A micrometer 
screw adjustment is provided on 
the automatic power cross-feed for 


use in performing precision face 
grinding operations. Both rack and 
pinion and screw operated feeds 
are available for longitudinal tray. 
ersing movement. j 
Mechanical stops serve to pre 
vent spoiled work. Jaw or mag 
netic chucks can be easily and 


Lempco Grinding Machine Designed for Both Internal 


Built by Abrasive Machine Tool Co. 


and Surface Grinding Operations 
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TOMORROW'S 
MACHINES! 


A new era in the transmission of power is 
promised American industry after the war. Today, on 
the production lines and in the experimental laborato- 
ries of Foote Bros. are new developments that mark a 
major advance in the economical transmission of power. 
These developments include: 


© Aircraft gears produced in amazing quantities to power 
the giant Pratt-W hitney engines. 

e “A-Q” (aircraft-quality) gears for other applications 
requiring high speed, light weight or greater efficiency. 

e Hardened and ground parts for a multitude of uses 
where precision is important. 


e Speed reducers of revolutionary design in a range of 
sizes, ratios and types to meet every need. 


© Aircraft devices, precision built, embodying the char- 
acteristics of light weight and sturdy reliability. 


No matter what your requirements in the needs for 
power transmission equipment, Foote Bros. can aid 
you. Why not call on the engineers of one of America’s 
largest and oldest makers of gears, speed reducers and 
transmission drives to help solve your problems? 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. P, 5225 S. Western Boulevard « Chicago 9, Illinois 
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quickly mounted on the faceplate 
by using a single draw-bar through 
the hollow work-spindle. Quick- 
change work speeds of 80 and 130 
R.P.M., and spindle speeds of 6000 
and 12,000 R.P.M., are available. 
The 2-H.P. grinding head motor 
and the 1/2-H.P. work-head motor 
are self-contained. The retractable 


work-head allows additional clear- 
ance for larger work. The machine 
turns and grinds internal and ex- 
ternal work, and can be used for 
facing and taper jobs. The built-in 
coolant system is easily accessible 
for cleaning. The mechanical auto- 
matic sizer insures the duplication 
of sizes on successive pieces._____54 


Baush Vertical Boring Machine 


A new Model 44 vertical boring 
machine designed to meet current 
demands for machines capable of 
maintaining higher standards of 
accuracy and finer surface finishes 
on precision boring work when op- 
erated by semi-skilled men has been 
brought out by the Baush Machine 
Tool Co., Springfield 7, Mass. Rigid 
mounting of the spindle head on a 
solid supporting column is facili- 
tated by the simplified design, 
which requires fewer moving parts 
in the head itself. This construc- 
tion minimizes vibration and as- 
sures the maintenance of accurate 
spindle alignment. Simplified, more 
conveniently located controls, bet- 
ter tool visibility, and the ability 
to handle a wider range of work 
are features of the new machine. 

The head post consists of a 
heavy one-piece casting. Only the 
spindle rotates while the work is 
being fed up to the cutting tool by 
the hydraulically operated table. 
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Vertical Boring Machine Placed on the Market 
by the Baush Machine Tool Co. 


The hydraulically actuated piston 
ram operates on the center-feed 
principle, giving the 15- by 15-inch 
table a vertical movement of 6 
inches. 

Suitable spindles are available 
for various sizes of bores and ma- 
terials which can be handled effi- 
ciently at speeds up to 10,000 
R.P.M. A low-pressure hydraulic 
pump provides a smooth flow of oil 
into the large hydraulic cylinder. 


The distance from the table 
to the spindle and the distance frgp, 
the spindle center to the face g 
the head post are made to suit re 
quirements. The spindle motor % 
statically and dynamically pg) 
anced, and will handle boring job, 
up to 5 inches in diameter at 
speed of 5000 55 


Quick-Change Tool-Holder 


‘A new type of tool-holder which 
permits quick changing of taps, 
drills, reamers, and boring-bars jg 
being produced by the Precision 
Instrument & Mfg. Co., 2403 W. 
Carson St., Pittsburgh, Pa. This 
tool-holder’ is applicable to auto. 
matic screw machines and turret 
lathes, the changing being done 
simply by loosening or tightening 
bolts with an ordinary type of 
wrench. 


Barnesdril Piston-Ring Lapping Machines 


Two types of aircraft-engine 
cylinder and piston-ring lapping 
machines designed by the Barnes 
Drill Co., 814 Chestnut St., Rock- 
ford, IIll., are shown in Figs. 1 and 
2. These Barnesdril machines have 
been developed to produce radial 
aircraft-engine piston-rings of the 
required smoothness and round- 
ness by lapping a complete set of 


Fig. |. 


Cabinet Type Barnesdril Hydraulically 
Reciprocated Piston-ring Lapping Machine 


rings in the particular cylinder iy 
which they are to be assembled, 
They are used both in engine 
building and reconditioning shops. 

The cabinet type horizontal ma- 
chine, shown in Fig. 1, is equipped 
with a hydraulically operated spin- 
dle having a false piston attached 
to it which carries a full set of 
rings during the lapping operation. 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 
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Photo courtesy of Consolidated Vultee Aircraft Corporation. 


a SIDNEY LATHE az 


In Aircraft plants—in tool rooms—in manufacturing plants— 
wherever accuracy is the keynote of production you'll find hundreds 
of Sidney Lathes producing close tolerance work vital to our war effort. 


Sidney Lathes are rigidly constructed from the floor up—a smooth 
flow of power is delivered through the continuous tooth Herring- 
bone Geared Headstock —and ease of operation is positively assured 
by convenient location of all controls. 


These are a few of the many design and construction features that 
are steadily gaining a wide acceptance for Sidney Lathes on 
precision turning operations. Bulletins on all sizes available. 
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The rings are placed on the piston 
and compressed, after which the 
radial cylinder barrel is placed over 
the piston and the rings released 
so that they exert their normal 
pressure on the cylinder walls. The 
cylinder is then clamped in posi- 
tion, as shown in the illustration. 

A loose abrasive is employed for 
the lapping operation. The machine 
is equipped with a mechanism for 
rotating the spindle 180 degrees in 
12 inches of travel on the forward 
stroke, and to operate without ro- 
tation on the return stroke. The 
machine is also provided with an 
automatic stroke timing mechan- 
ism. Adapter plates are used for 
holding radial aircraft cylinder 
barrels of various diameters. The 
lapped set of piston-rings is gen- 
erally attached to the particular 
cylinder barrel in which it is to be 
assembled. 

The pneumatically operated pis- 
ton-ring lapping machine, shown 
in Fig. 2, is similar to the hydraul- 
ically operated unit illustrated in 
Fig. 1, but is adaptable for bench 
use. The adjustable stroke of the 
pneumatically operated spindle 
ranges from 2 to 12 inches, and 
the rate of reciprocation is adjust- 
able from 25 to 120 strokes per 
minute, operating under an air 
pressure of 100 pounds per square 
inch. The spindle has a rotational 
movement of 180 degrees in a 12- 
inch stroke on the forward move- 
ment, with no rotation on the re- 
verse stroke. This unit is also 


Fig. 2. Barnesdril Pneumatically Operated Piston-ring Lapping Machine 


equipped with a‘stroke-counter and 
automatic stop-switch. Adapter 
bushings are used for holding air- 
craft radial engine barrels of vari- 
ous diameters. 57 


Electric Speed Indicator 


An accurate, low-cost, electric 
speed indicator has been developed 
by the Reliance Electric & Engi- 
neering Co., 1088 Ivanhoe Road, 
Cleveland 10, Ohio, to make pos- 
sible the determination of the 
proper operating speeds in a broad 
new field of applications, where 
previously the installation of such 
instruments was not economically 
feasible. This new indicator gives 
accurate speed readings from 100 


Reliance Electric Speed Indicator Units Designed to Measure 


Shaft Speeds from 100 to 5000 R.P.M. 
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to 5000 R.P.M. It consists of two 
units—the pick-up unit, a six-pole 
alternator with a permanent-mag- 
net rotor which is mounted on the 
shaft whose speed is to be meas- 
ured; and the indicator, a per- 
manent magnet of the moving coil 
type, which indicates or meters the 
pick-up output on a 3 3/4-inch 
scale covering an arc of 95 degrees, 
The resistance of the indicator has 
been made sufficiently high to pre- 
vent the size or length of the lead 
wires connecting the units from 
materially affecting the accuracy. 
The indicator is not affected by 
any magnetic material. 
Instantaneous and_ continuous 
speed indication is independent of . 
the direction in which the shaft 
rotates. Pick-up windings are sta- 
tionery, and there are no commu- 
tators or slip rings. The indicator 
can be mounted on a bracket or a 
panel, and can be furnished for 
full-scale deflection corresponding 
to 1500, 2000, 2500, 3000, and 5000 
R.P.M. Special scales are available 
which read in other units, such as 
fest per minute. 


Aero Micrometer Stop 
Countersink of 
Improved Design 


An improved countersink equipped 
with micrometer stop for accurately 
controlling the depth to which the 
countersink is fed into the work 
has been brought out by the Aero 
Tool Co., Burbank, Calif. An over- 
size phosphor-bronze radial bear- 
ing and a simplified puller-nut for 
removing the cutter are outstand- 
ing improvements incorporated in 
59 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 
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TURN 


SHELLS 


BE GUIDED BY THIS PRODUCTION REPORT 


his shell-turning production report clearly shows 
that America’s metal-working industry has the 
inherent capacity to meet the requirements of the 
heavy shell program—provided that effective use 
is made of Kennametal, the tough, strong, steel- 
cutting carbide that contains an extremely hard 
intermetallic compound (WTiCz), found in no other 
known tool material. 

The finish-turning operation on 5500 shells, as 
described, required only 196 grams of Kennametal 
—about .036 gram per shell. This is representative 
of the economies effected on all shell-turning oper- 
ations wherever Kennametal is used. 


It is important to remember that Kennametal 
performance is predictable, under known condi- 
tions of use and maintenance, because its uniformi- 
ty is precisely maintained by rigid chemical and 
metallurgical tests at every stage of manufacture 

Our field engineers are fully equipped to help 
you obtain maximum shell production, with mini- 
mum consumption of carbide, through proper ap- 
plication and use of Kennametal tools. 


Catalog 44 lists addresses of field offices, and de- 
scribes Kennametal. A copy is yours for the asking. 


(KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 


TRADE MARK REG. 
U. S. PAT. OFF. 


KENNAMETAL Dee., LATROBE, PA. 


WAREHOUSES IN: CHICAGO DETROIT - PHILADELPHIA NEWYORK SAN FRANCISCO 


re 


KENNAMETAL 


FINISH-TURNS 
5500 105mm SHELLS 
at Carbide Cost 
of 1/47 per shell 


PLACE 


One of America's most important shell-turning plants. 


108 
WORK PIECE: 


105mm shell, forged steel, heat- 
treated to Brinell hardness of 370 
to 390. 


OPERATION:  Finish-turning SPEED: 425 SFM 
DEPTH OF CUT: .030” FEED: .017” 


TOOLS 


Gang of four tools, each having clamped-on Kenna- 
metal tip, Grade K3H, 3/8” x 1/2” x 1-1/2”. 
Tips are advanced and resharpened until they be- 
come too small to clamp (see illustrations above). 
Chip control obtained by unusual carbide-conserv- 
ing procedure that will be explained on. request. 


PERFORMANCE 


5500 shells finish-turned during life of set of four 
Kennametal tips. One operator usually finish-turns 
about 550 shells per shift. High production rate 
maintained because tip breakage from operating or 
grinding strains is negligible. 


cost 


Tip cost per shell—approximately 1/4c. Amount 
of Kennametal used in finish-turning one shell— 
approximately .036 gram. 
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General Electric 50-K.W. 
Electronic Heater | 


A new 50-K.W. electronic heater 
for use in surface and localized 
hardening of gears, rods, and other 
parts, and for annealing, brazing, 
and soldering operations, has been 
developed by the Industrial Heat- 
ing Division of the General Electric 
Co., Schenectady 5, N. Y. It in- 
., corporates all of the important fea- 
f. tures of the 5-K.W. and 15-K.W. 
' General Electric heaters, and in 

addition, is capable of heat-treat- 

ing much larger parts or the same 
‘size parts in less time. The heater 
is readily applicable to many dif- 
ferent jobs merely by changing the 
_q induction coil fixture. 
‘Sa It is available in models rated 
“ for’ either 230 or 460 volts, three 
phase, 60 cycles. It is designed for 
easy operation, the parts to be 
heated simply being positioned in 
the fixture and the start-button 
pressed. Automatic controls then 
regulate the heating and quenching 
cycles, assuring duplication of re- 
sults on each part. An attached 
work-table provides two heating 
positions that permit the full util- 
ization of the high-frequency power 
supply. The entire unit weighs 
approximately 6000 pounds, is 84 
inches wide, 94 inches deep; and 82 
inches high. 

The electronic heater cabinet has 
two compartments, one of which 
contains an air-cooled transformer 
for stepping up the power supply 


General Electric Electronic Heater Designed for 
Surface and Localized Heating 


¥ 
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voltage to the six rectifier tubes, 
and such accessories as a contactor, 
tap-changing switch, and filament 
transformers. The other compart- 
ment consists of high-frequency 
components, including a_ single 
water-cooled oscillator tube and a 
tank of water-cooled capacitors. 
Meters and controls are conven- 
iently mounted on the front com- 
partment. 60 


“Cone Lok” Clamping Jig 


The N. A. Woodworth Co., 1300 
E. 9 Mile Road, Detroit 20, Mich., 
has introduced to the industrial 
field a radically new type of clamp- 
ingjig, known as “Cone Lok,” 
which is designed to insure rugged 
construction, exceptionally safe op- 
eration, versatility, and the min- 
imum number of moving parts. 
This jig is constructed to utilize 
the great braking power of per- 
fectly matched and accurately fitted 
cones. It has a minimum of wear- 
ing parts, and can be assembled or 
dismantled without special skill or 
tools in a few moments. 

The jig can be arranged for 
either right- or left-hand operation 
in two minutes time without re- 
quiring additional parts. All mov- 
ing parts operate in an oil bath, 
designed to keep the chips and cut- 
ting oils from coming in contact 
with any of the internal parts. 
This feature avoids damage and 
excessive wear of the jig. 


Three-post Style Cone-Lok Clamping Jig Brought 
out by the N. A. Woodworth Co. | 


Safety features embodied in this 
new development provide maxim 
protection from accidents, No 
movement of the working parts is 
possible without releasing the op. 
erating lever. The tray is Positively 
clamped at any point in the UD or 
down strokes, and any sudden 
weight or pressure applied to the 
tray instantly throws the second 
“Cone Lok” into action, thus g. 
curing the tray in its original Do- 
sition. 

Three styles of “Cone Lok” jigs 
are being manufactured at present 
—the three-post, the “up-clamy’ 
type, and the “bridge” type. The 
three-post type. can be used fo 
most applications in general ma. 
chine shop work. The “up-clamp” 
type is used where depth of coup. 
terbores or drilled holes must hx 
held to close tolerances. The bridge 
type is necessary wherever large 
heavy operations must be per. 
formed on work such as manifolds, 
cylinder heads, etc. A special “jack. 
lock” fixture clamp is also avail. 
able. 6 


Copper-Shank Diamond 
Dressing Tools 


Heat generated in wheel-dregs- 
ing operations tends to loosen the 
diamond in its setting and thus 
sometimes causes it to crack. Be. 
cause of the heat-conducting capa- 
city of copper, the Cleveland I- 
dustrial Tool Corporation, 4713 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 


q 
q 
a 


COLD FINISHED 


Uniform Bessemer Flame Control free 


cutting steel for superior parts. 


Our metallurgical engineers will be glad to 


discuss your production problems with you. 


JONES & LAUGHLIN STEEL 
CORPORATION . 


PITTSBURGH 30, PENNSYLVANIA 
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Euclid Ave., Cleveland, Ohio, has 
placed on the market solid copper- 
shank diamond dressing tools. The 
diamonds are set in copper ma- 
trices. Tests indicate that the heat 
due to the dressing operation is 
quickly dissipated through the cop- 
per shank. This way of setting 
the diamond also holds it firmly, 
and the life of the diamond is said 
to be increased when set in this 


Watson-Stillman 
Self-Contained Press 


A new 25-ton self-contained plain 
hydraulic press designed for mold- 
ing small parts has just been added 
to the line built by the Watson- 
Stillman Co., Roselle, N. J. This 
is a compact, easily operated ma- 
chine having a wide range of ap- 
plication for general utility work. 
It is of four-rod construction, with 
downward moving ram and double- 
acting cylinder. 

The operating pressure is 1000 
pounds per square inch, the stroke 
10 inches, the platen 15 by 15 
inches, and the daylight opening 
20 inches. The cylinder is 8 inches 
in diameter and the ram 7 1/4 
inches in diameter. Pressure is 
supplied by a high- and low-pres- 


Watson-Stillman Hydraulic Press 
for Molding Small Farts 
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sure vane type radial pump, direct- 
driven by a 5-H.P. motor. The 
four-way valve control is operated 
by a single hand-lever to vary the 
load from 15 to 25 tons. 

This press has operating speeds 
of 103 inches per minute for the 
advance movement, 20 inches per 
minute for pressing, and 114 inches 
per minute for the return move- 
ment. The oil tank and power plant 
are located in the base of the press, 
which occupies a floor space of 2 
feet by 5 feet 3 inches. The ma- 
chine is 7 feet 3 inches high, and 
weighs about 4000 pounds. __ 63 


Ransome Bench Model 
Work-Positioner 


A sturdy and compact hand-op- 
erated positioner, designed to facil- 
itate production and repair weld- 


Ransome Bench Model 


Work-positioner 


ing, assembling, overhauling, grind- 
ing, drilling, hard-surfacing, and 
similar operations on all kinds of 
small work, has just been added to 
the line manufactured by the Ran- 
some Machinery Co., subsidiary of 
Worthington Pump & Machinery 
Corporation, 1477 South Ave., 
Dunellen, N. J. 

The ability of this Model 1H 
positioner to handle small units 
efficiently makes it a versatile ma- 
chine for welding, assembling, 
maintenance, and repair shops. 
This positioner has a capacity of 
100 pounds, with the center of 
gravity located 3 inches above the 
table. The table of the positioner 
has a tilting range of 150 degrees, 
can be revolved through a com- 
plete circle, and can be locked in 
position at any angle. The 16-inch 
table top has 9/16-inch slots. A 
swivel base is available... 64 


Three-phase Resistance Welder 


Sciaky Resistance Welder 


A new principle for the spot- 
welding of steel in heavy gages 
with a balanced three-phase load 
has been incorporated in the design 
of a welder developed by Sciaky 
Bros., 4915 W. 67th St., Chicago 
38, Ill. With this welder, all three 
phases of the alternating-current 
supply line are rectified to direct 
current and supplied to the weld- 
ing transformer through a system 
of reversing ignitron tubes, which 
helps overcome limitations encoun- 
tered where single-phase alternat- 
ing-current welders are subject to 
heavy loads, such as disturbance to 
the usual three-phase supply by 
the unbalanced load; heavy reactive 
load, which results in a low power 
factor; and high power demand. 
Power installation and operating 
costs are reduced by providing, 
first, a balanced three-phase load; 
second, operation at near unity 
power factor value; and third, de- 
creased power demand. 

The Type PMCO.2T-4 three 
phase spot-welder has a rating of 
100 K.V.A. at 50 per cent duty 
cycle, and operates at 85 per cent 
power factor. The capacity for 
welding mild, scaly, or stainless 
steel is from 0.032 inch plus 0.032 
inch up to and including 0.312 inch 
plus 0.312 inch. The welding speed 
on two thicknesses of 0.062-inch 
material is at the rate of 90 spots 
per minute. The same welding 
principles have been effectively ap- 
plied to seam welders for alu- 
minum, and heavy-duty projection 
and flash welders. —........-- 65 


To obtain 
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t to | Joes Chicago Wheel tokes pride in providing you with exactly the wheel s g 
e to | you need, for exactly the job Yo" have, t© give yo" exactly the finish % . 
by you want! 
There's half century of experience behind this, fifty yeors of special 
izing on grinding wheels — wheels with hundreds of varieties in 
ting 4 shape, abrasive and bond formulas, engineered for the right tool 4 
ing laboratory ore at your service, free for the asking: Tell us about your 
de- tough grinding or polishing job. Our abrasive engineers will report 
promptly, give YOU their tested solution. 
of TRY ONE FREE—A Chicago Mounted Wheel or FV Bond Grinding 
duty Wheel sent promptly on request. Tell us size preferred and what you 
aGO GRINDING WHEELS — For the cue gis —for 
p to 3" in diameter Only: intern and a 
.032 cluding FY. the bond with any styles 
inch —_— Send for illustrated Catalog 
Cc | Cc AG oO WwW E E L & NM F G Cc 
tion tent \n- 1101 W. Monroe st., Dept. MR Chicago 7, 


“Utility Kit’’ of Mounted Abrasive Points 


‘ 


Mounted Rotary Abrasive 
Points 

The pon Co., Tacony and 
Fraley Sts., Philadelphia 37, Pa., 
is placing on the market the 
miounted-pbint “Utility Kit” MP-21 
shown in the accompanying illus- 
tration. This kit consists of twenty 
mounted abrasive points and an 
Electrolon dressing stick. 

These points are mounted on 
stainless-steel mandrels, 1 1/2 
inches long by 1/8 inch in diam- 
etbr. They can be used on all high- 
apn air, electric, or flexible-shaft 


ie inders. The dressing stick en- 


ables the user to true or dress the 
points and to change their shapes 
to suit special applications 66 


Light-Duty Four-Speed 
Gear-Shift Drive 


The Lima Electric Motor Co., 
1801 Findlay Road, Lima, Ohio, 
has added to its line of gear-shift 
drives a selective four-speed unit 
designed for use in driving ma- 
chine tools and other equipment 
requiring motor capacities of 1 
H.P. or less. The unit is rated at 
1/2 and 3/4 H.P. at 1200 R.P.M., 


Foulk Lathe Tool-holding Attachment Designed to Disengage Tool 
Instantly at Any Predetermined Point in Cut , 
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Lima Four-speed Gear-shift Drive 


and at 1 H.P. at 1800 R.P.M. The 
new drive weighs only 85 pounds, 
has a length of 18 inches, includ- 
ing the shaft extension, a width of 
12 inches, and a height of 9 inches, 

This unit, identified as Type R, 
is designed for continuous opera- 
tion, and has ample overload ca- 
pacity. A Lima semi-enclosed drip- 
proof ball-bearing motor of either 
two or three phase, 50 or 60 cycles, 
220, 440, or 550 volts, is furnished 
as an integral part of the unit. A 
reversing drum control permits 
reversal of the drive 67 


Lathe Tool-Holding 
Attachment 


A lathe tool-holding attachment 
designed to instantly disengage or 
“snap” a turning, chasing, or bor- 
ing tool out of either an internal 
or external cut at any predeter- 
mined point has been brought out 
by the Foulk Engineering Co, 
4208 Airport Road, Cincinnati 26, 
Ohio. As the retraction of the tool 
point is positive and instantaneous, 
the operator need only return the 
carriage to its starting point after 
the retraction occurs. Resetting of 
the tool point is accomplished by 
simply lifting a ball-end lever. 

In using this attachment for 
turning or chasing close up to 
shoulders, it is unnecessary to ma- 
chine a neck on the work. Since 
no cross-slide movement is needed, 
the slide gib can be tightened when 
operating on production work to 
give increased rigidity. The speed 
of chasing operations performed 
with this attachment is claimed by 


To obtain 


additional information on equipment 


described on this page, see lower part of page 200. 
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its makers to be limited only by 
the skill of the operator in engag- 
ing the half-nut at the right posi- 
tions. The attachment includes a 
tool-holder and a body, a stop- 
pracket, and an interconnecting 
rod. It is made in two sizes to 
cover the full range of standard 
bench and engine lathes, and is 
also ‘applicable to many turret 
lathes. —------------ 68 


Safety Hoist Hook 


A heavy-duty hoist hook with 
patented safety features, designed 
by Robert Hoffman, has been placed 
on the market by the American 
Chain Ladder Co., Inc., 151 E. 50th 
St. New York 22, N. Y. Hooks of 
this type are made to handle loads 
up to 200 tons. Size No. 2 of the 
ACLC hook weighs only 9 1/2 
pounds; yet it has a guaranteed 
capacity of 10 tons, and has with- 
stood, without any ill effects, a 
proof load test of 60,000 pounds. 

The hook is designed to keep the 
hoist and load in alignment, while 
the patented shoulder and lip pre- 
vent load slippage, hook straight- 
ening, and accidents to men and 
property. Even if the heavy pin 
supporting the hook should shear, 
the weight of the load would con- 
tinue to be supported on the safety 
shoulders and lips. These self- 
locking shoulders and lips have 
also been designed with a view to 
clear hatches, cornices, or other 
projections, without snagging..__69 


ACLC Heavy-duty Hoist Hook 
with Patented Safety Features 


Automatic Marking Unit 
for Tubular Stock 


A motor-driven, floor-mounted 
unit designed to print identifica- 
tion marks or notations on con- 
tinuous lengths or sections of 
tubes, bars, or extruded shapes has 
been developed by the Superior 
Type Co., 1800A Larchmont Ave., 
Chicago 13, Ill. It can be mounted 
in the production line following 
welding or extruding machines or 
preceding cut-off units, as desired. 


Motor-driven Floor-mounted 
Unit for Marking Tubular 
Stock and Extruded Shapes 


Lineal velocities up to 240 feet per 
minute can be employed. It is ad- 
justable for stock up to 4 inches 
in width or 4 inches in diameter. 

A 6-inch diameter printing head 
permits using copy up to approxi- 
mately 18 inches in length or short 
lengths of copy repeated at any 
intervals desired. Copy of any 
width can be accommodated up to 
the equivalent of 30 degrees on 
each side of the vertical center line 
of tubular stock. 

Rubber type or dies automatic- 
ally inked for each printing are 
employed. The machine is equipped 
with ink reservoir and ink distrib- 
uting rollers. 70 


Trico Leak-Proof Air Guss 


A new line of leak-proof air 
guns for blowing chips, dust, and 
dirt from work or machines and 
for operating air-driven tools, 
clamps, vises, and chucks is now 
being produced by the Trico Fuse 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 


Leak-proof Air Guns Made by 
Trico Fuse Mfg. Co. « 


Mfg. Co., 2948 N. Fifth St., Mil- 
waukee 12, Wis. A slight pressure 
of the finger tip causes the hose 
to discharge a small puff or a full 
blast of air, as desired. 

The Type A gun, shown in the 
upper view of the illustration, is 
intended especially for permanent 
applications, while the Type AB, 
shown in the lower view, is recom- 
mended for remote control use. It 
is attached directly to the air pipe 
line and operated by hand, knee, or 
foot controls. This air gun is made 
in three styles and for a complete 
range of hose diameters. _____. 71 


Electrode for Heavy-Duty 
Welding 


A new heavily covered arc-weld- 
ing electrode for flat and horizontal 
fillet welding, as well as for flat 
butt welding, has been brought out 
by the Electric Welding Division 
of the General Electric Co,, Schen- 
ectady 5, N. Y. This electrode is 
especially adapted for making welds 
where high mechanical properties 
are desired and for welds requir- 
ing rigid X-ray examination. Good 
profile, high deposition rate, and 
good surface appearance are ob- 
tained with this electrode. 

Welding applications for which 
it is suited include pressure ves- 
sels, heavy machine bases, and 
structural parts, such as column 
plates, roof trusses, beams, and 
girders where the thickness of the 
section permits welding. 

This electrode, designated Type 
W-27, is readily recognized by its 
steady, forceful, spray type arc. It 
operates on alternating current or 
direct current with straight or re- 
versed velocity. The new electrode 
has low spatter loss, and the slag 
can be easily removed. It is avail- 
able in 18-inch lengths and in di- 
ameters of 3/16, 1/4, and 5/16 
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CARBOLOY COMPANY, INC. « 11177 E. 8 MILE ROAD « DETROIT 32, MICHIGAN 


CHICAGO » CLEVELAND e HOUSTON ¢ LOS ANGELES « MILWAUKEE ¢ NEWARK ¢ PHILADELPHIA « PITTSBURGH * THOMASTON 
ALSO SOLD BY LEADING MILL SUPPLY DISTRIBUTORS 


CARBOLOY 


TRADEMARK 


$TANDARD CARBOLOY 

RBOLOY TURNING + FACING + BORING TOOLS 

“TO D BLANKS MADE TO | 

OLS AND BLANKS MADE TO ORDER 


Vacuum-Grip 
Polishing Lathe 


A new polishing lathe 
designed to handle odd- 
shaped parts has been 
brought out by the 
Crozier Machine Tool 
Co., 684 N. Prairie Ave., 
Hawthorne, Calif. This 
polishing lathe is 
equipped with a vacuum 
grip adapted for hold- 
ing parts such as oil-can 
bodies, spun shapes, and 
flat stampings which 
cannot be held by chucks 
or collets. It will hold 
parts made of copper, 
brass, aluminum, mag- 
nesium, zinc, and plastics, as well 
as those made of steel. 

The chuck used on this lathe 
generates its own vacuum without 
piping or glands; starts, holds the 
work, stops instantly, and réle¢ 
the work quickly. All work is 
firmly for polishing, burnishing, 
and other.operations. The spindle 
is driven by a 220-440 or 550-volt 
three-phase 50- or 60-cycle motor 
operating at 1800 or 3600 R.P.M. 
Special fixtures can be furnished 
to suit the particular requirements 
of the user. 73 


Tungsten-Carbide 
Commutator Saws 


A line of solid tungsten-carbide 
commutator saws has been placed 
on the market by the Super Tool 
Co., 21650 Hoover Road, Detroit 
13, Mich. These saws are made in 
sizes ranging from 1/4 to 1 inch 
in diameter, and they are supplied 
in thicknesses from 0.015 inch up. 

It is stated that the carbide saws 
produce exceptionally clean cuts, 
have long cutter life, and give high 
production. The use of carbide 
saws on this work has eliminated 
the filing operation that was for- 
merly often necessary. 74 


Thor Electric Drills with 
Side Handle 


A side-handle type drill that is 
20 per cent lighter than former 
comparably rated drills with metal 
casings has been added to the Thor 
line of “Armored in Plastic” drills 
made by the Independent Pneu- 
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Vacuum-grip Polishing Lathe Made by the 
Crozier Machine Tool Co. 


matic Tool Co., 600 W. Jackson 
Blvd., Chicago 6, Ill. The new side- 
handle type Thor drills are iden- 
tical in construction to the original 
“Armored in Plastic” pistol-grip 
machines except for the side han- 
dle. The gear-gase, field case, and 
handle are molded in Thorite plas- 
tic, which has given excellent re- 
sults as regards durability and 
easy handling. The new side-handle 
drills». weigh 3 1/2 pounds, are 
7 9/16 inches long, and are avail- 
able in three speeds—2500, 3750, 
75 


Green Reamer-Holder 


A new reamer-holder for use in 
automatic screw machines, designed 


to permit the reamer to float in any 


manner necessary to enable it to 


Green Floating Reamer-holder for 
Use on Automatic Screw Machines 


_up a reamer in this holder can pe 


up with the 
hole in the work, ; 
being made in wae 
sizes by the Green Mfg 
Co., Rockford, Ill. Whe, 
used on new or old Ma. 
chines, this holder ayty, 
matically compensate 
for any misalignment of 
the reamer and the 
drilled hole. 

The floating action is 
provided by two gyp. 
thetic oil-resistant ry}. 
ber rings, which alloy 
free but controllable mo. 
tion in any direction, 
including ample lateral, 
as well as pivot, motion, 
Thus, a smooth, round 
hole, free from chatter marks anj 
bell-mouthing, is produced. Setting 


quickly and easily accomplished, 4 
hollow set-screw serves to fix the 
position of the reamer, and a gin. 
ple spanner wrench is used to ad. 
just a threaded compression screw 
which controls the floating action, 
Both these adjustments can be 
made with the holder in the work. 
ing position. . 
Other features include a one 
piece bushing, which eliminates 
trouble resulting from mismatch- 
ing or loss of parts, and a hollow 
shank in the holder, which allows 
the reamer to extend beyond the 
shank. 16 


* * * 


The accuracy of the mechanisms 
built into bombsights represents 
one of the greatest achievements 
in engineering. The Westinghouse 
Electric & Mfg. Co. states that the 
tolerances on the spur gears used 
in connection with the motors in 
these sights are closer than those 
demanded for the finest watch 
gears. An attempt was made to 
sub-contract the gear-cutting to 
watch-making firms, but the accv- 
racy required could not be obtained 
in that manner. 


* * * 


Flashes of genius are rare; a 
most all great inventions are the 
result of patient experimentation. 
Synthetic rubber is the outgrowth 
of more than twenty-five years 
experiments. 


To obtain additional information on equipment 
described on this page, see lower part of page 200. 
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OUTPUT RAISER! COST AMAZER! 


e 
It puts a crimp in production to drive screws by hand . . But when he changed to Phillips Recessed Head Screws, 
and then have to file off burrs. But that’s what a certain ° he eliminated burrs. And no longer having driver skids to 
washing machine maker had to do as long as he used e worry about, he switched to power driving . . . upped out- 
slotted screws inside his tanks. ‘ put tremendously ... and got truly amazing cost-savings. 


TRAIL BLAZER/ COMPETITION FAZER/ 


Besides reducing costs and speeding up production, use of Here’s the final place where Phillips Screws give you an 
Phillips Screws also shows up in product strength and =e edge on competition. Any product with these better-look- 
rigidity. Screws with the Phillips Recess help designers ® ing, burr-free fastenings ... that never disfigure surfaces 
plan... and get . . . much stronger, tighter fastenings. or snag clothing ... is just that much easier to sell! 


engineered recess! 


- In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS SCREWS 


WOOD SCREWS * MACHINE ope e SELF-TAPPING SCREWS ¢ STOVE BOLTS 


eee ee ee © © © © © inall sizes, types andheadstyles © © © © © @ ®@ 


tion American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, Il. Pawtucket Screw Co., Pawtucket, R. 1. 
| 4 Atlantic Screw Works, Hartford, Conn. International Screw Co., Detroit, Mich. Pheoll Manufacturing Co., Chicago, Il. 
owth The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. 
Central Screw Co., Chicago. III. Manufacturers Screw Products, Chicago, III. Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
s of Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Conn. 


General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 


JiR Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof Inc., Chicago, III. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Southington Hardware Mfg. Co., Southington, Conn. 
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Finishing Pump-Body Faces on “Roto-Matic” 
Equipped for Continuous Operation 


The mounting faces of water- 
pump bodies are being rough- and 
finish-milled at. the rate of 232 
pieces per hour on the specially 
equipped “Roto-Matic” milling ma- 
chine shown. This machine, built 
by the Davis & Thompson Co., 
Milwaukee 14, Wis., operates on 
the continuous rotary principle. 
For this particular pump-facing 
job, a cutting speed of 100 feet per 
minute and a feed of 20 inches per 
minute were selected as being most 
likely to give the maximum eff- 
ciency. A wide range of feeds is 
available on this machine through 
the use of change-gears, and the 
desired speeds are obtained through 
the V-belt drive. Should the ma- 
terial characteristics of the part 
being machined be changed or 
should a more efficient type of 
cutter be used, the proper feed 
and speed changes can be made 
with little lost time. 

Each spindle head contains a 
roughing and a finishing spindle 
with a micrometer endwise adjust- 
ment. The finishing spindles are 
also adjusted for a toe cut of 0.002 
inch in 6 inches of the cutter face, 
which serves to eliminate back 
drag. The heads can be adjusted 
along the full length of the bed, 


thus giving the machine a high de- 
gree of flexibility. 

When the machine is in use, the 
operator’s efforts are confined to 
loading and unloading the work. 
The pieces are placed in the fixture 
as the drum passes the loading sta- 
tion. The fixture has twelve sta- 
tions, six on each side. A spring 
arrangement serves to hold the 
work in the fixture until the toggle 
chain clamping device positively 
clamps it in place for the milling 
operation. This positive clamp is 
released automatically after the 
finish-milling operation. 


* * 


Gear Business Remains 
Very Active 


The gearing industry, as repre- 
sented by the members of the Amer- 
ican Gear Manufacturers Associa- 
tion, with headquarters in the 
Empire Bldg., Pittsburgh 22, Pa., 
reports that the volume of sales for 
December, 1944—the last month 
for which complete statistics are 
available—was 4 1/2 per cent 
greater than the sales for Novem- 
ber. This report does not include 
turbine or propulsion gearing. 


*“*Roto-Matic’’ Equipped for Continuous Rough- and Finish-milling 
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Operations on Water-pump Bodies 


Educational Program 
for Resistance Welding 


In order to broaden the scope 
its service to the metal-workj 
industries, the Resistance Welg; 
Manufacturers Association, Cit. 
izens Bldg., 850 Euclid Ave., Cleyg, 
land 14, Ohio, has inaugurated 4 
program of cooperative educationg} 
activities on resistance weldj 
subjects. The main objective of 
this educational program is to gp, 
courage and assist the expansion 
of resistance welding facilities fg 
production by making more wid 
available a knowledge of the ag. 
vances in design, in welding tegh. 
niques, and in fabricating proged. 
ures—advances that have 
made during the war production 
period. 

In the educational work, especial 
attention will be given to (j)’ 
assisting design engineers to im. 
prove both product and production 
by designing component parts 
specifically for the welding process 
that is to be used; (2) encourag- 
ing the use of recommended prac- 
tices in order to realize maximum 
economies and _ consistent good | 
quality from the application of 
resistance welding; (3) establish- 
ing the fundamental principles of 
resistance welding as a basis for 
proper application of the process; 
and (4) interpreting research re- 
sults to design engineers and pro- 
duction executives. 

Harold S. Card has been ap- 
pointed educational director in 
charge of this program. 


* 


* * 


Stevens Institute of 
Technology Celebrates 
Seventy-Fifth Anniversary 


Stevens Institute of Technology, 
to whom a charter was granted by 
the state of New Jersey on Feb- 
ruary 15, 1870, is celebrating its 
seventy-fifth anniversary this year. 
The occasion was commemorated at 
the annual dinner of the Alumni 
Association of the Institute at the 
Hotel Astor in New York City on 
February 15. Stevens Institute was 
founded through a provision in the 
will of Edwin Augustus Stevens, 
who was a pioneer in the develop- 
ment of railroads in New Jersey 
and in the improvement of steam 
navigation. 
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QUAKER 


60% Resects due to grinding 
cracks, taper and out-of-round 
condition . . . that was the best 
a large manufacturer of preci- 
sion apparatus was able to ob- 
tain after 25 years of making 
thesame part—a small ball bear- 
ing race. Both a grinding and a 
lapping operation were needed 
to secure the required finish. 
Application of the Quaker 
MicroGRIND PRocEss not only 
eliminated these troubles but 


CA 


fA 


also produced—in a single grind- 
ing: operation—the finest finish 
ever obtained on the part! 

Equally sensational results 
are being obtained every day 
by the application of this revo- 
lutionary grinding method. 

A Quaker Process Engineer 
will welcome the opportunity 
to explain—and prove to you 
at our expense—how the Quaker 
MicroGRIND PROCcEssS makes 


it possible to—- 


Other Plants in 
= 


A Progressive Organization of 
Research and Process Engineers 
and Manufacturing Chemists 


@ Eliminate grinding cracks. 

@ Prevent burns and distortion 
due to grinding. 

® Greatly increase number of 
pieces ground per wheel dress- 
ing. 

@ Lengthen wheel life as much 
as 300%. 

@ Produce much finer, truly 
ground finishes. 

@ Virtually eliminate rejects. 

@ Greatly increase grinding pro- 
duction. 

@ Cut power consumption of 
grinders approximately 50%. 


Position 


... PLEASE PRINT COMPANY NAME AND ADDRESS IN MARGIN BELOW ... 
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California 


A. G. Hacrtunp, formerly vice-presi- 
dent in charge of lathe sales of the 
Axelson Mfg. Co., Los Angeles, Calif., 
has resigned to go into business for 
himself. He is now affiliated with the 
Griffin & Ross Machinery Co., Los 
Angeles representative for Axelson 


A. G. Haghind, Who has Joined 
Grifin & Ross Machinery Co., 
Axelson Lathe Representative 


lathes. Mr. Haglund has been with 
the Axelson organization for more 
than thirty-three years, and is widely 
known in the machine tool and petro- 
leum industries. W. H. Jackson, who 
has been with the Axelson organiza- 
tion in various capacities since 1908, 
will replace Mr. Haglund as chief of 
foreign and domestic lathe sales. 


BarBer-CoLMAN Co., Rockford, II1., 
announces the appointment of the 
GARRETT SuppPLy Co., 3844 S. Santa Fe 
Ave., Los Angeles 11, Calif., as dis- 
tributor for the company’s line of hobs, 
milling cutters, and reamers. This 
company will also handle the servicing 
of these tools in southern California 
and Arizona. The Barber-Colman Co. 
also announces the opening of a 
divisional machine tool engineering 
and sales office at 832 W. 5th St., Los 
Angeles 13, Calif. This office will be 
under the supervision of Roy H. JONEs, 
who has been associated with the 
company for over twenty-seven years, 


Illinois and Indiana | 


Day-WASHBURNE TOOL Co., 305 W. 
Normal Parkway, Chicago 21, IIl., an- 
nounces that the limited partnership 
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the 


heretofore conducted under this name 
has been dissolved, and that L. Wash- 
burne is no longer connected with the 
organization. In the future, the com- 


pany will operate under the name: 


Tup Day Co. 


CrowE NAME PLATE & Mrs. Co., 3701 
Ravenswood Ave., Chicago 13, Ill, an- 


W. H. Jackson, Chief of Foreign 
and Domestic Lathe Sales 
Axelson Mfg. Co. 


for 


nounces that the name of the organiza- 
tion has been changed to CronaME, INc. 
The management and personnel remain 
unchanged. 


FarapAy ELectric CORPORATION has 
moved its executive, sales, and adver- 
tising offices from the plant at Adrian, 
Mich., to 11 S. LaSalle St., Chicago 3, 
Til. 


E. J. Kettey has been made vice- 
president in charge of engineering of 
Skilsaw, Inc., Chicago, Ill., and J. L. 
McManus has been made secretary. 


MeEap SPECIALTIES Co. has moved into 
its new modern factory at 4114 N. 
Knox Ave., Chicago 41, II]. 


INLAND STEEL Co., Chicago, Illinois, 
announces the establishment of an 
Indianapolis, Ind., district sales office 
and the appointment of Norpert E. 
SMITH as district sales manager. The 
new Office will be located in Suite 831-3, 
Architects and Builders Bldg., 333 N. 
Pennsylvania St., Indianapolis. Mr. 
Smith has been serving as represen- 
tative of the Chicago district sales 
office since 1936. 


W. W. GLeEson has been appointed 
vice-president and general manager of 


the L. G. S. Spring Clutch Corporation, 
Indianapolis, Ind., a subsidiary 9 
the Curtiss-Wright Corporation, 
Gleeson has been with Curtiss-Wright 
since 1936, recently serving as general 
production manager of the Propeller 
Division at Caldwell, N. J. 


Massachusetts 


J. R. WEAVER, manager of the U, 
Naval Ordnance plant operated by the 
Westinghouse Electric & Mfg. Co. at 
Center Line, Mich., has been made 
works manager of the East Springfield, 
Mass., Works of the company, succeed. 
ing W. O. Lippman, who has been 
made assistant to the president ip 
charge of the headquarters manufac. 
turing department. Mr. Weaver wil] 
also continue as head of the Michigan 
plant, 


E. S. WALKER, sales manager of the 
Rolled Thread Die Co., 237 Chandler 
St., Worcester 2, Mass., for the last 
three years, has resigned to establish a 
New England sales agency, handling 
all the products of the Rolled Thread 
Die Co. Ciirrorp T. APPLETON, who, for 
the last eight months has been man- 
ager of the company’s Machine Di- 
vision, will assume the duties of sales 
manager. 


Norton Co., Worcester, Mass., an 
nounces the appointment of three 
additional vice-presidents—MILrTon P, 
Hiccins, RALPH M. JOHNSON, and FRANK 
W. SmitH. Mr. Higgins ‘continues a 
treasurer, and Mr. Johnson as general 
sales manager of the Abrasive Division, 
Mr. Smith, formerly sales manager of 


Frank W. Smith, Recently 
Appointed Manager of Norton 
Grinding Machine Division 
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BIRMINGHAM, A. M 
Tool Engineering Service 
LOS ANGE CALIF. 
Machinists’ Tool & Supply Co 
SAN FRANCISCO, CAU 
Douglas & Sturgess 
DENVER, COLORADO 
Johnson Supply Co. 
BRIDGEPORT, CONN. 
Ward-Nagel Tool Supply Co., Inc. 
TLANTA, 
Fulton Supply C° 
CHICAGO, ILL. N. 
Engis Equipment Co. Syracuse Supply Co 
INDIANAPOUS, IND. CINCINNATI, OHIO 
Daco Tool & Engineering Co. The Binghom Tool & Supply Co. Industrial supply Co- 
DES MOINES, | WA 7 COLUMBUS, OHIO SEATTLE, WASH. 
Globe Mchy supply Co- Smith Bros. Hardware C°- Campbell Hardware & supply CO 
WICHITA, KANSAS TOLEDO, OHIO SPOKANE, WASH. 
White Star Mchy- a Supply © Inc. Klatt & Wood Machinery w. R. Matthews Mchy. 
NEW ORLEANS, LA. OKLAHOMA CITY, OKLA. MILWAUKEE, wisc. 
Murray-Baker-Fredericr Inc. Hart industrial Supply Triplex Supply 
TULSA, OKLAHOMA VANCOUVER, B. C. 
Hart Industrial supply © Hall Equipment & Products Ltd. 


WORCESTER, MASS. 
Ramsdell Industrial Supply Company 


DETROIT, MICH. 
B. A. Taylor Company 
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the Grinding Machine Division, has been 
appointed manager of that division, 
succeeding Howarp W. DUNBAR, vice- 
president, who will continue to serve 
the company in an executive capacity. 
Other Grinding Machine Division 
changes are as follows: ALBERT G. 
BELDEN, formerly chief engineer, has 
been made manager of research and 
engineering; IvER G. FREEMAN, pre- 
viously superintendent, becomes fac- 
tory manager; Rocer Macoun, formerly 
production engineer, is now production 
manager; and C. Denson Day has been 
promoted from the post of assistant 
sales manager to that of sales manager. 


INDUSTRIAL STEELS, INc., and _ its 
newly formed subsidiary, STAINLESS 
SURFACE HARDENING Co., .both of Cam- 
bridge, Mass., announce the appoint- 
ment of the Joun MATHER Lupton Co., 
Graybar Bldg., New York City, as 
advertising and marketing counsel. 
The new subsidiary has been formed 
to market a recently patented process 
for surface-hardening stainless - steel 
parts. 


Michigan 

NATIONAL ELECTRIC WELDING MACHINES 
Co., Bay City, Mich., has appointed 
ARTHUR B. SONNEBORN district manager 
in charge of the Michigan-Ohio sales 
and service territory, which includes 
eastern and southern Michigan and 
northwestern Ohio, with headquarters 
at 631 Fisher Bldg., Detroit 2, Mich. 


HERMAN H. BROOKSIEKER has been 
appointed vice-president in charge of 
manufacturing of the Kaydon Engi- 
neering Corporation, Muskegon, Mich. 
Mr. Brooksieker. has been vice-presi- 


Vice- 


Herman H. Brooksieker, 
president in Charge of Manufac- 
turing, Kaydon Engineering Corp. 
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dent and superintendent of the Pesco 
Products Division of the Borg-Warner 
Corporation, Cleveland, Ohio, for the 
last seven years. 


DETREX CORPORATION, Detroit, Mich., 
is celebrating its twenty-fifth anniver- 
sary by a series of regional meetings 
at which will be discussed present and 
contemplated developments in the 
manufacture of the various products 
of the company, which include alkali 
cleaning compounds, industrial clean- 
ing equipment, dry cleaning machines, 
and oil-extraction plants. The company 
announces the election of two execu- 
tives to new posts: A. O. THALACKER 
becomes vice-president and general 
manager, aid E. W. ALLISON secretary 
of the company. 


Snyper Too, & ENGINEERING Co., 3400 
E. Lafayette Ave., Detroit, Mich., de- 
signer and builder of special-purpose 
machines for all types of metal-cut- 
ting operations, recently celebrated 
the twentieth anniversary of the 
founding of the company. The occasion 
was marked’ by a dinner and enter- 
tainment tendered by the company to 
the entire personnel at the Detroit- 
Leland Hotel, and by the presentation 
of service emblems by Clarence Snyder, 
founder and president of the company. 


G. M. GuiLeert has been appointed 
manager of the newly created regional 
office at Lansing, Mich., of the Twin 
Disc Clutch Co., Racine, Wis. Mr. 
Guilbert has been connected with the 
company for twenty years, having 
served in various important executive 
capacities. The executive offices of the 
new branch are at 220 Olds Tower 
Bldg., Lansing 8, Mich. 


Ivan F. Hartow has been made pro- 
duction manager for the inorganic 
division of the Dow Chemical Co., Mid- 
land, Mich. Mr. Harlow has assumed 
managerial duties formerly performed 
by Dr. E. O. Barstow, who, as vice- 
president of the company, has taken on 
increased executive responsibilities. 


W. H. Wess has been appointed as- 
sistant sales manager of the Alkali 
Division of the Detrex Corporation, 
Detroit, Mich. Mr. Webb will move to 
the Detroit office from Indianapolis, 
where he has been manager of the 
Indiana Division. 


G. A. Gray Co., Cincinnati 7, Ohio, 
has appointed JosEPpH MONAHAN, 351 
Indiana Ave., N. W., Grand Rapids 4, 
Mich., executive sales representative 
for the company in the western Michi- 
gan territory. 


CourRTLEIGH W. Erason has been 
appointed assistant to Grorce RoMNEY, 
managing director of the Automotive 
Council for War Production, New 
Center Bldg., Detroit 2, Mich. 


R. L. Heath, Metallurgical 
Engineer with the Climax 
Molybdenum Co. 


Missouri 


R. L. Hear has joined the Climay 
Molybdenum Co., 500 Fifth Ave., Ney 
York City, in the capacity of metal. 
lurgical engineer. At present, his 
headquarters are in St. Louis, Mo. Mr. 
Heath was formerly chief metallurgist 
of the Allison Division of the General # 
Motors Corporation, Indianapolis, Ind, 


MIDWEST RESEARCH INSTITUTE, Kan- 
sas City, Mo., has been organized to 
conduct various research activities, 
Harotp Vacrsorc, former director of 
the Armour Research Foundation, 
Chicago, Ill., will be in charge a 
president of the Institute and its 
laboratories. 


New Jersey 


FREDERICK W. Moore has been ap 
pointed general production manager 
of the Propeller Division of the Cur 
tiss-Wright Corporation, Caldwell, N. J. 
JosEPH R. Eacert has been made plant 
manager at Caldwell and Clifton, N. J, 
and Grorce L. Lane plant manager of 
the Propeller Division at Indianapolis, 
Ind. 


JosePpH S. Brapy has been appointed 
technical supervisor of -the Optimus 
Detergents Co., Matawan, N. J., manu 
facturer of metal cleaners and indus 
trial cleaning materials. He will be 
in charge of the technical laboratory 
of the company. 


MANHATTAN RUBBER MBF«. DIVISION OF 
RAYBESTOS-MANHATTAN INc., Passait, 
N. J., has recently been presented with 
the Approved Quality Control Rating 
Award of the Armed Air Forces Ait 
Technical Service Command for merito- 
rious industrial achievement. 
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John R. Munn, New Presi- 
dent of the Elastic Stop Nut 
Corporation 


Joun R. Munn, a director of the 
Elastic Stop Nut Corporation of 
America, Union, N. J., since 1927, has 
been made president of the company 
to fill the unexpired term of the late 
William T. Hedlund. 


New York 


James H. Batprey has been appointed 
superintendent of the melting depart- 
ment of the Allegheny Ludlum Steel 
Corporation’s, Watervliet, N. Y., plant, 
succeeding T. F. McCiester, who is 
retiring after holding the position for 
twenty years. Epwarp J. DoyLe has 
been appointed superintendent of the 
hammer shop in the same plant, re- 
placing W. H. Wuite, who has retired 
after twenty-five years’ service. W. O. 
Jackson, who for the last twenty years 
has been superintendent of hot mills 
and hammers at the Howard Ave. 
plant, Dunkirk, N. Y., has resigned. 


Dr. Ernst F. W. ALEXANDERSON, con- 
sulting engineer with the General 
Electric Co., Schenectady, N. Y., and 
well known for his inventions and 
discoveries in the radio field, was 
awarded the Edison Medal for 1944 at 
the recent joint session of the American 
Institute of Electrical Engineers and 
the Institute of Radio Engineers for 
his “outstanding inventions and de- 
velopments in the radio, transportation, 
marine, and power fields.” 


C. J. TaGurasve Mre. Co., Park and 
Nostrand Aves., Brooklyn 5, N. Y., 
manufacturer of industrial control and 
laboratory instruments, has sold its 
assets, including good will, name, and 
patents, to the PorTaABLE Propucts 


CorPoRATION, of Pittsburgh, Pa. The 
business will be operated as a separate 
division of the Portable Products 
Corporation, and will continue in its 
present location. 


JosEPH PLASENCIA has been appointed 
export sales manager of the Fostoria 
Pressed Steel Corporation, Fostoria, 
Ohio, and will be responsible for 
developing sales of infra-red and light- 
ing equipment in foreign countries. 
Mr. Plasencia’s headquarters will be 
at 401 Broadway, few York City. 


RocHESTER BEVEL GEAR Co., 625 S. 
Goodman St., Rochester, N. Y., has 
been organized by Oscar E. KiLumpp 
and B. Grirrin, both formerly 
with the Gleason Works, to manufac- 
ture spiral and straight bevel gears. 


Dr. DonALp Price, formerly associated 
with the Interchemical Corporation and 
National Oil Products Co., has been 
appointed technical director of Oakite 


Dr. Donald Price, 
Appointed Technical Direc- 


tor of Oakite Products, Inc. 


Newly 


Products, Inc., New York 6, N. Y., 
manufacturers of industrial cleaning 
materials. Dr. Price will direct the 
activities of the company’s chemical 
and engineering staff and Research 
Laboratory in connection with plans 
to expand its technical service facilities 
to all branches of the metal-working 
industry, and in further development 
of materials designed for the improved 
surface preparation of metals. 


. ASSOCIATED ENGINEERING & RESEARCH 
CoMPANIES, 150 Broadway, New York 
7, N. Y¥., is a new organization of 
inventors, engineers, research men, 
and market analysts, which is ready 
to serve manufacturers seeking new 
products in the electro-mechanical field. 
Ropert WALLACH has been appointed 
executive director of the organization. 


Henry T. CHANDLER, formerly assist- 
ant to the president of the Vanadium 


Corporation of America, 420 Lexington 
Ave., New York 17, N. Y., has been 
elected a vice-president of the corpora- 
tion. Brenton H. Grant, previously 
assistant to the president, has been 
appointed an assistant vice-president. 


H. Corvin, Jr., has recently 
been elected president of the Crucible 
Steel Co., of America, New York 17, 
N. Y., to sucdéBed JosepH H. CALLAN, 
who resigned the position to become 
chairman of the company’s executive 
committee. Mr. Colvin was for nine 
years president of the Rotary Electric 
Steel Co. 


a 

N. R..Jounson has been appointed 
factory manager of the Buffalo Forge 
Co., Buffalo, N. Y. He has been con- 
nected with the company for twenty- 
eight years, and has served as general 
purchasing agent for a number of 
years. His assistant, H. D. HEsarp, 
has been made director of purchases. 


Ben AsutTon, formerly vice-president 
and chief engineer of Electrol Inc., 
Kingston, N. Y., manufacturer of hy- 
draulic equipment, has been elected 
president, to succeed Ray CriDDLE, who 
resigned in December. Mr. Ashton has 
had wide experience as a designing 
engineer and executive with many air- 
craft companies. 


Rogert SANTINI, who has been as- 
sociated with Sciaky Brothers, Chicago, 
Ill., for the last twelve years, has been 
appointed district manager of the 
company’s new office at 1775 Broadway, 
New York City. Mr. Santini was until 
recently chief engineer of the company. 


S. S. Kann has been appointed sales 
and advertising manager of the Parker- 
Kalon Corporation, 200 Varick St., 
New York 14, N. Y., succeeding the 


New Sales 
and Advertising Manager, 
Parker-Kalon Corpn. 


S. Kahn, 
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Model 18-43 “Shear- 
Speed”, designed for 
gears and splines up 
to 4 in. diameter 
and 2 in. face width. 


> 
Y 

HINERY, March, 1945 


GEAR CUTTING 


Designed for quantity production of gears, the Michigan “Shear-Speed” repre- 
sents the first major advance in almost half a century in the roughing and semi-finishing 
of spur gears, helical gears, straightside splines, involute splines, shoulder gears, etc.— 
all of which the “Shear-Speed” will handle interchangeably. 


It represents the fastest, lowest cost method of cutting such gears ever developed. 
One “Shear-Speed” machine will rough cut all the gears that can be shaved on a rack- 
shaver—i. e. from 60 to 100 pieces per hour. ° 


' +s With the “Shear-Speed”, all teeth of the gear are cut simultaneously. Cutting 

mo pressures are balanced in all directions, assuring concentricity. Correct spacing 
and form, built into the tooling, is virtually independent of machine action. Tool 
sharpening is extremely simple. 


Shear-cutting action gives fine finish, eliminates undercut at root in gears and 
splines. Cutter head assemblies are installed and removed as a unit. 


ag The “Shear-Speed” is easier to load. No arbors or nuts to worry about. Safer to 
ge fee operate. Easier to maintain. Automatic in operation. 


Ask for Bulletin SS-44 | 
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late Charies S. Trott. Mr. Kahn has 


been assistant to Mr. Trott for the last 
fifteen years. 


RALPH J. TEEPLE has been appointed 
general district sales manager for the 
New York district of the American 
Chain & Cable Co., Inc., Bridgeport, 
Conn. Mr. Teeple has been with the 
Page Steel and Wire Division of the 
company for twenty-three years. 


GIEBEL MACHINE Toot Co., 250 W. 
57th St., New York 19, N. Y., announces 
that the organization has been taken 
over by GrIEBEL, INc. This change has 
been made to permit a fuller employe 
participation in the success of the 
organization. 


JosepH A. IDANK has been appointed 
chief designing engineer of Sherman & 
Associates, 63 Park Row, New York 
7, N. Y., engineers and designers. 


RartpH J. CorpINER has been elected 
vice-president and assistant to the 
president of the General Electric Co., 
Schenectady, N. Y. 


UNIVERSAL Corn Mre. Co. has removed 
its office and plant to larger quarters at 
82 Court St., Brooklyn 2, N. Y. 


Ohio 


PRECISION WELDER AND MACHINE Co. 
has been formed in Cincinnati, Ohio, 
to build a complete line of spot, pro- 
jection, seam, and flash butt-welding 
equipment. The president and treas- 
urer of the new concern is T. EMBURY 
Jones, until recently vice-president 
and manager of the Welder Division 


T. Embury Jones, President 
of the Precision. Welder and 
Machine Co. 
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of the Federal Machine and Welder 
Co., Warren, Ohio. E. W. ForKNER, 
formerly chief engineer and produc- 
tion manager of the Federal organiza- 
tion, is vice-president in charge of 
operations of the new company. The 
company is located at English and 
Neave Sts. in a building having 7500 
square feet of floor space. 


Everetr C. Hire has been appointed 
combustion and refractories engineer 
in the steel mill metallurgical depart- 
ment of the Timken Roller Bearing 
Co., Canton 6, Ohio. He became con- 
nected with the Timken organization 
in 1935. JouHn J. YeEzBaAK has been 
appointed manager of the newly 
created public relations department of 
the company. Mr. Yezbak will also con- 
tinue to serve as head of the Timken 


. News, Bureau. 


Louis G. Gorrz has been appointed 
vice-president in charge of central 
operations of the Trundle Engineer- 
ing Co., Cleveland, Ohio, management 
engineers. Mr. Goetz will have super- 
vision over the company’s. service 
activities in Ohio, Michigan, and 
adjacent territory in Indiana, Kentucky, 
Pennsylvania, and western New York. 
He will make his headquarters in 
Cleveland. 


GreorGE Cooke LEa has joined the 
Ohio Nut & Bolt Co., Berea, Ohio, in 
the capacity of vice-president, filling 
the post left vacant by the death of 
Homer J. Wilkinson. Mr. Lea has been 
serving for the last two years as 
Lieutenant Commander in the United 
States Navy, acting in the capacity of 
assistant counsel for the Bureau of 
Ordnance. 


E. W. Forkner, Vice-president | 
Precision Welder and 


Machine Co. 


of the 


Erie INpustTRIAL Suppty Co., Toledo. 


John Lucas, Newly Elected 
President and General Man- 
ager of the Yoder Co. 


Joun Lucas, formerly vice-president 
and assistant general manager of the 
Yoder Co., 5500 Walworth Ave., Cleve. 
.and 2, Ohio, was elected president and 
general manager of the company at a 
recent: meeting of the board of direc. 
tors. The office was filled for many 
years by Carl M. Yoder, one of the 
original founders, who died last Jan- 
uary. Harvey O. Yoprr, also one of the 
founders, remains secretary-treasurer 
of the company. Mr. Lucas joined the 
Yoder Co. in 1935 as general sales 
manager, having previously been con- 
nected with the Lewis Foundry and 
Machine Co. of Pittsburgh. 


JoNES & YoprErR have been organized 
as engineering and sales representa- 
tives of machinery manufacturers. The 
new enterprise will have offices at 5500 
Walworth Ave., Cleveland, Ohio; 110 
E. 42nd St., New York, N. Y.; and 3701 
N. Broad St., Philadelphia, Pa. The 
firm is headed by C. Jones and 
LEONARD A. YODER. 


Tuomas STEEL Co., Warren, Ohio, 
announces the election of the following 
officers: G. THomas, chairman 
of the board; CHARLES H. LEwIs, presi- 
dent; E. Mirron Barser, executive vice- 
president; HerMan- A, MENTALL, vVice- 
president in charge of operations; and 
Witt1am F. RUMMELL, vice-president 
in charge of sales. 


Aro EQUIPMENT CORPORATION, Toledo, 
Ohio, announces the appointment of 
the following jobbers for Aro indus- 
trial pneumatic tools: HaypDEN SUPPLY 
Co., Grand Rapids, Mich.; INpUsTRIAL 
SpEcIALTIES Co., Portland, Ore.; and 


Howarp Mre. Co., 3370 W. 140th St., 
Cleveland 11;--Ohio, manufacturer of 
the Howard adjustable carbide tool- 
holder, announces that the name of the 
company has been changed to Howarp 
DEARBORN, INc. There will be no change 
in the personnel of the company. 


( 


Learn how versatile and economical 
printmaking equipment is... 


1. Compare your versatility when ordering 
prints with that of the OZALID user. 


With Ozalid, you specify any one of a variety of types: 
( 


Black-line 
OZALID Blue-line 
Work Prints Red-line 


Black-line opaque cloth 


Only Ozalid gives you a print for every purpose, allowing 
you to do such efficient things as to assign identifying 
colors (black, red, blue) to prints of different depart- 
ments, to distinguish checked from unchecked prints, 
etc. 


Black-line 
Sepia-line 

Foils 

Tracing Cloth 


OZALID 
Intermediates 


Only Ozalid gives you a full line of intermediates which 
may be (A) substituted for valuable original tracings in 
subsequent print production (B) readily altered when 
design changes are necessary (C) employed to make 
composite prints or to reclaim soiled originals. 

In addition, Ozalid gives you pryPpHOTO—the new 


(Just make two comparisons) 


paper which produces beautiful reproductions, complete 
with half-tone detail, from film-positives of any photo- 
graphic subject or perspective drawing. 


2. Compare the methods you now employ to 
make prints ... with OZALID “Simplified Printmaking.” 


With an Ozalid machine you produce all prints in the 
same manner. Only two steps—Exposure and Dry Devel- 
opment . .. and in seconds your prints are delivered dry, 
ready for immediate use. No “leaders” are used . .. and 
you can process cut sheets as well as roll stock, eliminat- 
ing trimming waste. 


Some more Ozalid features you'll appreciate _ 
Anyone can be trained quickly to operate an Ozalid ma- 
chine at top efficiency...operating and maintenance costs 
are low ...design is so compact that for convenience sake, 
you may want to install your Ozalid machine in a corner 
of the drafting room or office. 


Write for ‘‘Simplified Printmaking” today 
It explains OZALID in detail; contains samples 
of prints; shows how inexpensive it is to adopt; 
and how you can use it in all departments. 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 


MACHINERY, March, 1945—241 


| 
q 
+ 
4 


Lester F. Cawson, formerly instruc- 
tor at Iowa State College, has joined 
the staff of the Battelle Memorial! In- 
stitute, Columbus, Ohio, where he will 
assist in research on product design 
and production methods. 


CHARLES EIster, head of the Eisler 
Engineering Co., Newark, N. J., was 
elected president of the Resistance 
Welder Manufacturers’ Association at 
the organization’s recent meeting in 
Detroit. Mr. Eisler succeeds Fioyp E. 
TAyLor, president of the Swift Electric 
Welder Co., Detroit, Mich. Davin 
Soraky, of Sciaky Bros., Chicago, IIl., 
and H. V. Beronius, of the Welding 
Machines Mfg. Co., Detroit, Mich., were 
elected vice-presidents. The  head- 
quarters of the Society are at Citizens 
Bldg., 850 Euclid Ave., Cleveland, Ohio. 


Pennsylvania and Maryland 


W. O. Lippman has been appointed 
assistant to the president of the 
Westinghouse Electric & Mfg. Co. in 
charge of the headquarters manufac- 
turing department. Mr. Lippman will 
continue as manager of the U. S. Naval 
Ordnance plant at Canton, Ohio, which 
is operated by the Westinghouse com- 
pany. His headquarters will be in 
Pittsburgh, Pa., where he succeeds 
Ext.tis L. Spray, who was recently 
elected vice-president and general man- 
ager of the Westinghouse Electric 
Elevator Co., Jersey City, N. J. S. C. 
Hoey has been made assistant director 
of the headquarters manufacturing 
engineering department of the West- 
inghouse Electric & Mfg. Co., Pitts- 
burgh, Pa. Mr. Hoey became connected 
with the Westinghouse organization in 
1902 as a machinist apprentice, and 
since that time has held numerous 
engineering and supervisory positions 
with the company. 


Noet J. Poux has been made man- 
ager of the Experimental and Works 
Engineering Division of Talon, Inc., 
Meadville, Pa., in which division has 
been incorporated the experimental 
engineering division of the company, 
which has recently been moved to 
Meadville from New York. Horace 
Keecu has been appointed chief pro- 
duction engineer, in charge of the 
production engineering department. 
JOHN GAMBLE will be chief experi- 
mental engineer. OsporNe Firing will 
continue at the New York plant of the 
company as special consultant. 


S. B. HEPPENSTALL, since 1917 vice- 
president in charge of engineering of 
the Heppenstall Co., Pittsburgh, Pa., 
has been elected chairman of the board 
of directors. Mr. Heppenstall is the 
second son of Sam Heppenstall, the 
founder of the company. He became 
connected with the organization as a 
draftsman in 1897, and has always been 
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concerned with the 
neering activities. 


company’s engi- 


R. S. Huperns has been made plant 
superintendent of Kennametal, Inc., 
Latrobe, Pa., succeeding W. E. New- 
COMER, who has resigned. Mr. Hudgins 
entered the employ of Kennametal, 
Inc., in December, 1941, as tool engi- 
neer and representative of the company 
at West Hartford, Conn., and has 
served in that capacity until his pres- 
ent promotion. 


FREDERICK KALMBACH, JR., has been 
elected president of the General 
Machine Co., Inc., Emmaus, Pa., to 
succeed his father, Frep KALMBACH, 
who remains chairman of the board. 
M. LinprorH, production manager, has 
been elected vice-president. 


Everett C. GOSNELL has been ap- 
pointed manager of the Chemical 
Division of the Lukens Steel Co., 
Coatesville, Pa., and its subsidiaries, 
the By-Products Steel Corporation and 
Lukenweld, Inc. 


RicHArRD J. FLICKINGER has_ been 
appointed purchasing agent for Kenna- 
metal, Inc., Latrobe, Pa. For the last 
three years he has been assistant to 
the chief engineer of the Kennametal 
organization. 


GeorcE S. Ryan has been appointed 
assistant to vice-president of the West- 
inghouse Electric & Mfg. Co., Pitts- 
burgh 30, Pa. E. R. Perry has been 
made manager of the new Micarta 
Division. 


C. Fioyp, who has been as- 
sistant plant manager at the West 
Leechburg, Pa., plant of the Allegheny 
Ludlum Steel Corporation since 1936, 
has been appointed plant manager. 


AMERICAN WELDING Co., Carbondale, 
Pa. (subsidiary of American Car and 
Foundry Co.) announces that the Car- 
bondale plant and equipment will be 
placed on sale next April. 


Joun H. Lease has been added to 
the staff of the Rees Machinery Co., 
Pittsburgh 22, Pa., machine tool dis- 
tributor. 

Grroror May Corporation, Baltimore, 
Md., recently purchased the Corner 
MACHINE Propucts Co., Logansport, 
Ind., manufacturer of air and hydraulic 
equipment for machine tools and other 
industrial applications. JoHn C. Corner, 
organizer of the Cotner Machine Prod- 
ucts Co., has been appointed manager 
of the Logansport Division of the 
Gerotor May Corporation. He has also 
been elected a vice-president and direc- 
tor of the corporation. Rupert P. EssrEr, 
formerly chief engineer for the Logans- 
port Machine Co., becomes assistant 
general manager and chief engineer 
of the corporation. 


Herman O. Menck, Newly 
Elected President of the 
National Founders Assn. 


Wisconsin 


HerMAN O. MENCK, vice-president 
and works manager of the Harnisch- 
feger Corporation, Milwaukee, Wis., 
was elected president of the National 
Founders Association, at the last an- 
nual convention of the Association, 


WISCONSIN Screw Co., 21st and Clark 
Sts., Racine, Wis., this year celebrates 
its twenty-fifth anniversary, and is 
commemorating this occasion by the 
publication of a brochure, “‘A First’ 
for Twenty-Five Years,’ which illus- 
trates the company’s facilities for the 
production of standard and _ special 
screw products. 


A. O. Smirn Corporation, Milwau- 
kee, Wis., has appointed the WHITE- 
HEAD METAL Propucts Co. eastern 
distributor for Smithway certified 
welding electrodes. 


4-6—National Aeronautic Meet- 
ing of the SocreEry oF AUTOMOTIVE 
ENGINEERS at the Hotel New Yorker, 
New York City. John A. C. Warner, 


secretary and general manager, 29 W. 
39th St., New York 18, N. Y. 


Junp 17-21—Semi-annual meeting of 
the AMERICAN SoOcIETY OF MECHANICAL 
ENGIneers in Chicago, Ill. C. E. Davies, 
secretary, 29 W. 39th St., New York 18, 
N.Y. 


June 18-22 — Forty-eighth annual 
meeting of the AMERICAN SOCIETY FOR 
TESTING MATERIALS at the Hotel Statler, 
Buffalo, N. Y. C. L. Warwick, secretary- 
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Shear parts for tanks 
for metal furniture tomorrow 


THERE’S NO RECONVERSION PROBLEM WITH THIS VERSATILE METAL WORKING MACHINE 


( —) Reconversion to peacetime manufacturing will be costly— 
but the purchase of versatile machinery for present-day war pro- 


rE or duction needs simplifies the job. Quickwork Rotary Shears, with 


Cut straight lines their wide range of usefulness, turn out tank sections today 
Cut narrow strips and parts for metal furniture tomorrow—with equal ease, speed, 
Cut beveled edges and economy. 

Cut irregular shapes 


Quickwork shears joggle, flange; cut circles, strips, straight 
lines, openings, and irregular shapes in metal ranging from light- 
gauge sheet to one-inch mild steel. Check their possibilities as 
a solution to your particular metal working problem—informa- 
tion on the various models is available on request. 


Cut openings 

Joggle 
Make clean cuts without burrs 
at high speed—in a single pass 


QUICKWORK-WHITING DIVISION 


‘TcORPO ANG 


15673 LATHROP AVENUE, HARVEY, ILLINOIS 
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treasurer, 260 S. Broad St., Philadel- 
phia 2, Pa. 


OcroBEeR 1-3 — Fall meeting of the 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS in Cincinnati, Ohio. C. E. 
Davies, secretary, 29 W. 39th St., New 
York 18, N. Y. 


NOVEMBER 26-30—Annual meeting of 
the AMERICAN Socrery oF MECHANICAL 
ENGINEERS in New York City. C. E. 
Davies, secretary, 29 W. 39th St., New 
18, N. Y¥. 


JoHN P. TrperNey, founder and for 
eighteen years president of the General 
Machinery Corporation, Boston, Mass., 
died suddenly on January 13 of a 
heart attack. Mr. Tierney had spent 
his entire life from the age of fifteen 
in the machine tool sales business, 
with the exception of a short interlude 
during World War I. He worked for 
the Hill-Clarke Co. of Boston until 
that firm was dissolved, and then 
established the General Machinery 
Corporation. Mr. Tierney had always 
taken an active part in the trade as- 
sociations of which he was a member, 
particularly the American Machine 
Tool Distributors’ Association. He was 
also a member of the American Soci- 
ety of Mechanical Engineers and the 
American Society of Tool Engineers. 


Oscak A. Swanson, president - of 
Swanson Tool and Machine Products, 
of Erie, Pa., died on January 26 at the 
age of sixty-six years. Mr. Swanson 
was widely known in the machine tool 
industry and had undertaken many 
vital tooling jobs and contract work 
for thé war program. He is survived 
by his wife, a son, who will assume 
his father’s position, and a daughter. 


Frep W. GRANT, merchandising en- 
gineer of the Norton Co., Worcester, 
Mass., died suddenly on January 25 at 
Worcester. Mr. Grant had been con- 
nected with the Norton Co. for thirty- 
two years. He was appointed merchan- 
dising engineer in August, 1944, and 
for the previous nineteen years had 
been abrasive engineer in the Milwau- 
kee territory. 


Roy C. WtLey, abrasive engineer 
for the Norton Co., Worcester, Mass., 
in the Pittsburgh territory, died sud- 
denly at Pittsburgh on January 16. 
Mr. Willey had been connected with 
the Norton organization for twenty- 
three years. He was office manager 
in Pittsburgh for seventeen years, and 
was appointed abrasive engineer in 
October, 1944. 
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Mew Books and Publication 


THOMAS’ REGISTER OF AMERICAN MANU- 
FACTURERS (1945). 6400 pages, 9 
by 14 inches. Published by the 
Thomas Publishing Co., 461 Eighth 
Ave., New York 1, N. Y. Price, 

This buying guide, which is a vir- 
tual purchasing encyclopedia, now in 
its 1945 edition, covers all manufac- 
tured products in the United States. 
Gradually the directory, originally 
brought out in one volume, has be- 
come so extensive that it is now pub- 
lished in two volumes. It is still grow- 
ing, the present edition containing 200 
more pages than that of last year. 
Volume I, comprising 5500 pages, is 
devoted exclusively to a _ classified 
products list, giving the names of manu- 
facturers arranged by states and 
cities. Size ratings are included. More 
than 70,000 products are covered in 
this section, classified not only by 
generalized group names but by speci- 
fic types, so that a prospective buyer 
can easily find the particular kind of 
product that will meet his require- 
ments. 

The second volume, of 900 pages, 
contains information that is supple- 
mentary to Volume I but that would 
frequently be used independently. It 
contains, first, an alphabetical list of 
all the manufacturers included in 
Volume I, giving their addresses, 
branches, subsidiaries, and other data; 
and second, an alphabetical list of the 
trade names of various manufactured 
products. Both volumes are bound in 
cloth, and together they form a direc- 
tory which throughout its thirty-four 
years of publication has proved of un- 
usual value to purchasing departments 
and buyers, as well as sales execu- 
tives, who require a list of products 
or of manufacturers for various pur- 
poses. The book is thoroughly indexed 
and cross-indexed. 


ANALYSIS OF Dritt Jig DeEsicN. By 
J. K. Karash. 333 pages 5 1/2 by 
8 1/2 inches; 243 illustrations. 
Published by the McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., 
New York 18, N. Y. Price, $3. 

In preparing this book, the author 
has tried to make it fundamentally 
different from other books on tool de- 
sign. This book has a different pur- 
pose, scope, and method of analysis 
and presentation. The essential pur- 
pose is to suggest a method of reason- 
ing for drill jig design—a method be- 
lieved to be applicable to many related 
tocl design problems. 

The scope of the book is limited to 
a discussion of the mental processes 
involved in tool design. It is assumed 
that the reader has at least some 
training and ability in the reading 


and making of drawings; and jt is 
further assumed that the rea] work 
of the tool designer may be completed 
when the proposed tool is still in the 
form of an idea. In other words, whey 
the designer starts to draw, he mugt 
necessarily already have visualigeg 
what is to be put on paper. 

The method of analysis and presep. 
tation of this book is different in that 
tool design is considered not as a unit 
problem, but rather as part of a series 
of related problems. Furthermore, the 
book is based on the assumption that 
there is no conflict between shop ex. 
perience and book learning. The two 
supplement each other. Both are jp. 
dispensable and both have their limi. 
tations. Obviously, the study of tool 
design without basic shop experience 
would be impractical. On the other 
hand, tool design based entirely on’ 
shop experience has its drawbacks, 


AMERICAN MALLEABLE IRON—A Hanp 
BOOK. 367 pages, 6 by 9 inches, 
Published by the Malleable Found. 
ers’ Society, Union Commerce 
Bldg., Cleveland 14, Ohio. Price, $4. 

This book contains a full discussion 

of malleable iron, prepared for manu- 
facturers, engineers, designers, teach- 
ers, students, and all those interested 
in the efficient specification and use 
of material. It covers the chemistry, 
metallurgy, manufacture, and applica- 
tions in various fields. This volume 
brings together for the first time in 
one unit complete data on _ present 
manufacturing procedures and_ the 
most recent standards and practices. 
A large section is devoted to engineer- 
ing tables and data, including a tabu- 
lar summary of AISI, SAE and NE 
steels and irons of comparable charac- 
teristics. Tables of feeds and speeds 
for drilling, milling, and turning are 
given in the chapter on machining 
practice, and a chapter on casting de- 
sign describes a number of ingenious 
and efficient short-cuts made possible 
by the properties of malleable iron. 


How tro Run a Larne. 128 pages, 5 1/8 
by 8 inches; over 365 illustrations. 
Published by the South Bend 
Lathe Works, 383 E. Madison St., 
South Bend 22, Ind. Price, bound 
in paper 25 cents; leatherette, 
75 cents. 

This is the forty-third edition of a 
book containing the latest information 
on the operation and care of metal- 
working lathes. It covers such sub- 
jects as the operation of lathe ‘units; 
grinding cutter bits; making accurate 
measurements; plain turning; chuck 
work; taper turning; drilling; ream- 
ing; tapping; cutting screw threads; 
boring, ete. 
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MACHINERY’S DATA SHEETS 533 and 


534 


INSPECTION PROCEDURE FOR ELECTRIC FURNACES—3 
Things to Inspect Every Six Months or Whenever the Furnace is Shut Down 


What to Inspect 


What to Inspect for 


Heating units 


Examine for excessive corrosion or warping. 
Renew portions of unit or complete unit if required. 
Replace broken hanger blocks, resistor supports, and hanger hooks. 


Thermo-couples and control 
instruments 


Check thermo-couples and replace if not in good condition. 


Check instruments according to manufacturer’s instructions. 


General control 


Examine temperature-limit fuses; replace with spare link if necessary. 
Inspect contactors, and clean or renew. 
Inspect electronic devices. 


Mechanisms — conveyors, roll 
drives, pushers, drive belts, 
chains, etc. 


Check for excessive play and for evidence of worn parts. 
Check condition of drive belts and chains. 


Interior metal parts—hearth 


plates, rolls, supports, etc. misplacement. 


in 


Check all heat-resisting metal parts for cracks, warping, sagging, or 


Brickwork 


Check general condition of arch, plumbness of walls, evidence of 
expansion cracks, line-up of piers. 


MACHINERY’S Data Sheet No. 533, March, 1945 


Compiled by the General Electric Co. 
Schenectady, N. Y. 


= 


“TROUBLE-SHOOTING” CHART FOR ELECTRIC FURNACES 


Trouble Cause 


Remedy 


Failure of thermo-couple 
or temperature - limiting 
fuse blown 


Improper operating 
temperature 


Failure of control instru- 
ment 


Failure of control devices 
or wiring 


Open circuit in heating 
chamber 


Excessive atmosphere 
leakage 


Remove and replace with spare thermo-couple or spare fuse. 


When radiation type head is used, a dirty sight-glass may be 
the cause of the trouble. Clean and replace. 


See manufacturer’s instructions for correction of control in- 
strument trouble. 


Clean or renew pitted or sticky contactor, and make sure 
that all parts operate freely. Open circuits should be located 
and repaired. 


The open circuit may be within the furnace. The heating 
unit may be corroded or burned, and should be replaced with 
new material; any burned-out spots should be repaired by 
welding. 


Doors may not be seating properly. Make adjustments as 
required. Tighten or repack stuffing boxes. When processed 
atmosphere is used, make sure it does not enter so as to di- 
rectly strike the thermo-couple or the charge. If this hap- 
pens, change the inlet of the atmosphere. Consult the com- 
pany representative if condition is difficult. 


Failure of heating Corrosion of unit 


unit 


Foreign material drop- 
ping on unit 


Heating unit badly corroded or burned should be replaced 
with new material. 


Burned-out spots may be repaired by welding. 
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MACHINERY’S HANDBOOK 


The “Bible” of the 
Mechanical Industry 


MACHINERY’S Handbook contains 1815 
pages of mechanical tables, rules, formulas 
and general data needed wherever machines, 
tools or other mechanical appliances are 
designed and constructed. It is reliable 
complete, and simple in arrangement, and 
is full of standard data and thoroughly 
practical information. 


Shop men, as well as engineers and de 


Price $6— signers, find MACHINERY’S Handbook 
payable $2 with order, invaluable. It contains the kind of informa, 
$2 monthly if desired. tion that is required every day in manufac. 

turing and designing departments. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


A companion book which shows 
you how to get the most out of 
MACHINERY’S HANDBOOK 


This companion book, which costs only $1, serves 
three purposes: It throws the spotlight on a lot of 
essential time-saving tables, rules and general informa- 
tion in MACHINERY’S Handbook that the ordinary 
user never discovers. 


A second and equally important function is to show by 
examples, solutions and test questions, typical applica- 
tions of handbook matter in both drafting rooms and 
machine shops. A third object is to provide test ques- 
tions and drill work designed for use in technical 
schools and machine-shop training courses so that 
students will learn at the outset how to apply an engi- 
neering handbook. 


203 Pages, 63 Illustrations, 500 Problems, Exercises, Test Questions, 
Price $1; with MACHINERY’S HANDBOOK, $7. 
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With one pass under the horizontal grinding wheel, 
150 steel castellated nuts (7/16” across flats) are 
precisely ground, on one side —EVERY MINUTE — 
then the opposite side is ground at the same rate. And 
what's more, a total of .015” stock is removed. That's 
really making a tough grinding job look easy. 

On this particular Hanchett No. 36A Rotary Surface 


Grinding application, parts are semi-automatically 


Tough to handle steel castel- 
lated nuts feed from loader 
onto magnetic work table, pass 
under grinding wheel, slide 
down chute through demagnet- 
izer — at the rate of 9000 per 
hour. 


Hanchett No. 36A stands for 
high production and accurate 
finishing whenever grinding is 
discussed. 


For further details see 
your nearest Hanchett 
dealer or write for 
Bulletin 145-MC 


loaded — discharged automatically from the magnetic 
work table and chuted through the demagnetizer. 

Hanchett prides itself in turning the tough grinding 
jobs into high. production ones, held to really close 
tolerances. Hanchett engineers will be glad to show 
you how a 36A or one of their other equally superb 
surface grinders can DOUBLE, TRIPLE, or QUADRUPLE 


your finished grinding production time. 


IF IT’S A FLAT SURFAC 


E—THERE’S 


HANCHETT MANUFACTURING CO. 


BIG RAPIDS, 


MICHIGAN. 
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DESIGN, FIXTURE AND TOOL i Bakelite Phenolic Resorcinal Resin Glue for Wood 


Modified Drill Design Increases Tool Life and Synthetic Rubber Used instead of Natural as 

Production Rate—By Roy W. Parkinson....... 156 Abrasive Wheel Bond ...................00.05. 204 
Meehanite Cutter Bodies and Tool Shanks....... 167 Rubber Cement for Metals, Wood, Plastics, and 
Solving Compound-Angle Problems— 204 

177 Flux for Low-Temperature Brazing and Silver 

Ce eR 195 “Galling” in Cast Iron Used for Machine Tool 

196 National Emergency Steels will Find Peacetime 
Set-Up for Machining Long Square Holes........ 
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DESIGN, MACHINE MEETINGS AND NEWS OF SOCIETIES 


Electro-Mechanical Mechanisms Designed for Ma- Gear Manufacturers Association Cancels Spring 

Man-Au-Trol—A New Automatic Machine Tool Copper and Brass Research Association Cancels 


Meeting of Tool and Die Manufacturers 


eee ee 


DIEMAKING, DIE DESIGN, AND PRESS WORK : 
Dies Made from Cerrobend for Limited Produc- NEWS OF INDUSTRY 


“‘tion—By Kenneth 0. 139 Manhattan Rubber Honors Employes with Long 
Gear Business Remains Very Active............. 230 
HEAT-TREATING METHODS Stevens Institute Celebrates Seventy-Fifth Anni- 
Materials—By Holbrook L. Horton............ 147 
Gases for Heat-Treating Purposes............... 162 


SHOP PRACTICE 


Motion Picture Showing Production and Fabrica- 


Simple Way of Increasing Man-Power........... 161 166 
Aircraft Plant Improves Illumination by All- Illuminated Ground-Glass Inspection Plate....... 168 

White Assembly Line 165 The Machining of Magnesium Castings.......... 169 
Strikes are Not Negligible in War Effort........ 168 Safety Color Code Proposed by the Standards 
Problems of Tool and Die Industry.............. 173 171 
Let Industry Do Its Own Shop Practice Research Advantages and Characteristics of Light-Metal 

A Nation Can Have No More than It Produces... 188 Cutting Gears with Carbide-Tipped Hobs........ 176 
Subsidized Competition Unfair to Railroads..... 193 Selecting the Correct Speeds and Feeds for Cyl- 
Industrial Progress is the Result of Hard Work.. 197 indrical Grinding—By S. S. Shoemaker....... 184 
Color Selection for Industrial Plants............ 197 Unique Method of Storing Lathe Chucks........ 202 
Handbook on Employes’ Suggestion System...... 202 Sweeping Magnets for Industrial Use........... 206 
Time Element an Important Factor in Reconver- Time-Saving Kink for the Drafting-Room— 

Failing to Mail Confirmation of Order— Shop Equipment News .................. see ingad 209 

Urgent Need for Paper Conservation............ 208 Equipped for Continuous Operation........... 230 


MATERIALS, METALS, AND ALLOYS WELDING PRACTICE 


Powdered-Metal Products Essential to War Pro- Tank Fabrication Costs Reduced by Automatic 
166 Arc-Welding Method—By C. M. Taylor........ 172 
Educational Program for Resistance Welding.... 230 


Your Progress Depends Upon Your Knowledge of Your Industry 
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